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ZOOLOGY. 

VERTEBRATA. 

a. Embryo1ogy.t 

Maturation in Mus musculus.1-L. Gerlach finds that two directive 
mitoses alrvays occur. 111 three-fourths of the cases observed only one 
polar body was to be seen after maturation. The chromosomes of the 
niorrartt.r of the first directive mitosis are tetrads. The spermatozoon 
may enter the ovum between the first and the second monaster stage. 
Most of the tail enters the ovum. Postponed insemination may hinder 
the formation of the second polar body. 

Ovum of Bat.§-0. van der Stricht gives an account of the structure 
of 1. the egg of Vespertilio noctuln during. growth of the oocyte, matura- 
tion, fertilisntioit, first segmentation spindle, and early segmentation. 
There is a, very clear difference between the first and second matura- 
tion spindles. The chromatic segments of the first spindle resemble those 
of many invertebrates, especially Thyaanozoon. The figures suggest that 
the divisions have the same significance as in Invertebrates. The 
mitochondria of the oocytes are cytomicrosomes capable of various modes 
of dcvelopmcnt ; they, and the formations resulting from them, appear 
durinq the genesis of the plnstic vitellus and the deutoplasm. 

Syzygy of Spermatozoa in llasypus villosus.11-E. Ballowitz finds 
that in this Edentate the spermatozoa are very frequently firmly united 
in pairs (“ Syzygien ”). What it means remains obscure. Similar 
phenomena (not to be confused with spermatozoa nith two tails) have 

* The Society are not intended to be denoted by the editorial “ we,” and they 
do not hGld themselves responsible for the views of the authors of the papers 
noted, nor for any claim to novelty or otherwise made by them. The object of 
this part of the Journal is to present E summary of the papers a s  ac tual ly  pub-  
l ished, and to describe and illustrate Instruments, Apparatus, etc., which are 
either new or have not been previously described in this country. 

t This section includes not only papers relating to Embryology properly so 
called. but also those dealing with Evolution. Development, Reproduction, and - . -  
allied ‘subjects. 

$ Wiesbaden, 1906, 31 pp. (2 PIS.). 
5 Anat. Anzeig., xxvii. (1905) Ergiinzungsheft, pp. 17-24. 
J j  Op. oit., xxix. (1906) pp. 321-4. 

See also Anat. Anzeig., xxix. (1906) p. 494. 
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been observed in Dytiscida: by Ballomitz and by Auerbach, and in 
Didelphys by Selenka. 

So-called Conjugation of Spermatozoa and Sertoli’s Cells.*-K. 
Tellyesniczky discusses, with particular reference to the rat, the factors 
that go to the formation of sperm-bundles, and the so-called conjugation 
of spermatozoa and Sertoli’s cells. The plasma of the sperms coalesces 
with that of the Sertoli-elements, but this is a merely mechanical fusion 
due to limited space. There is no special conjugation-process. The 
general conclusion of the author’s study is that mechanical factors-the 
growth, division, crowding, and shunting of the sperm-cells-are quite 
sufficient to account for the formation of bundles without any theory of 
taxis or tropisms. 

Heteromorphous Spermatozoa in Rana muta.7 - E. Ballowitz 
notes the regular occurrence of numerous markedly heteromorplions 
spermatozoa in the meture seminal fluid of this grass-frog (= R. tem- 
pornria). The atypical spermatozoa are marked by the form of the head 
and by their movements. The outgrowth of the nucleus and apical 
piecc into an elongated structure has been suppressed, while the tail has 
its nomul development. The case is not comparable to the dimorphism 
in Prosobranchs, and there is no question of the atypical forms being 
immature. 

Theory of Maturation.$-M. Kuckuck maiutains that the cause of 
matura~ion-divisions is to be found in the dynamic dissimilarity of the 
maternal and paternal components in the “ hermaphrodite ” sex-cells. 
I n  the mother-egg-cell the nucleus of maternal origin is more “ energetic ” 
than that of paternal origin, and conversely for the mother-sperm-cell. 
Only after maturatioo-divisions is the sexual affinity pronounced-by 
the separation of paternal and maternal chromosomes in the second 
maturation-division, which is therefore not only a reducing division, but 
a segregation-division. The mechanism is due to differences in electric 
potential, and an elaborate theory is worked out. The fully functional 
spermatozoa are those with wholly paternal nucleus ; those with maternal 
nucleus are comparable to the second polar bodies (with paternal nucleus) 
-rudimentary sex-elements deficient in energy. 

Origin of the  Sertoli or Foot-cells of the Testis.§-C. E. WAlker 
and Alice L. Embleton conclude that the foot-cells of the testis,and 
the cells forming the walls of the tubules or pockets, have immediately 
common ancestors ; and that if these cells are uot identical with certain 
stages in the series of leucocytic generations, they are derived from cells 
that were identical not more than two or three generations before. 

Observations on Life-history of Leucocytes.ll-C. E. Walker points 
out that there are reniarkable points of similarity between the life- 
histories of leucocytes and those cells in plants which, though reduced, 
never become converted into sesud elements. This comparison is 

* Arch. IIikr. Anat., lsviii. (1906) pp. 540-72 (1 PI,). 
t Zool. Anzeig., xxx. (1906) pp. 730-7 (11 figs.). 
1 Tom. cit., pp. 345-57 (12 figs.). 
§ Proc. Roy. SOC. London, Series 8, lxxviii. No. B 522 (1906) pp. 50-52 (2 pls. 

and 1 fig.). I1 Tom. cit., pp. 53-9 (4 pls.). 



ZOOLOGY AND BOTANY, MICROSCOPY, ETC. 21 

carried further by what has been observed with regard to the origin 
and history of the foot-cells of the testis. He is forced to the con- 
clusion that either the leucocytes themselves or their immediate ancestors 
may give rise to connective tissue, the fornier probably being what 
really happens. It is pointed out that one of the earliest phenomena 
observed in the development of cancer is the fusion of a leucocyte 
with a tissue-cell, and the subsequent division of the cell resulting from 
the fusion into two daughter-cells, each possessing chroniatic elements 
derived partly from the leucocyte, and partly from the tissue-cell. 
Among the cells of malignant growths all the forms of division re- 
corded in this paper for leucocytes and their immediate ancestors are 
to be found. 

Aortic Arches in Vertebrates.*-W. C. Locy has succeeded in 
injecting a number of chick-embryos of between four and five days, and 
by this means has clearly demonstrated that the fifth arch is an anterior 
offslioot of the sixth. It is a veritable aortic arch, agreeing histo- 
logically in all essential features with the other arches. Its period of 
existence is, however, much briefer, and it is also subject to greater 
individual variation. The author comments on the condition of the 
fifth and sixth arch in other vertebrate groups ; he considers that 
while vascular elements exhibit greater variability in their stages of 
formation and degeneration, there are recorded a sufficient number of 
cases of their aggregation into a complete vessel to justify the assump- 
tion that there is a fifth aortic arch in mammals as in other Vertebrates. 

, Development of Human Thorax.?-Charlotte Miiller, by means of 
reconstruction models, has investigated the characteristics of the thorax 
in very early embryos. She distinguishes purely embryonal and em- 
bryonal atavistic characters. Of the former, the most interesting 
feature is the contraction in the lateral wall : of the latter is the trans- 
itory keel form, which is ‘limited to the proximal region of the thorax. 
This keel formation is very widely found amongst lower niammals ; it 
is replaced in the primates by the dorso-ventral flattening. This stands 
in relation to the upright position and the freer development of the upper 
extremity. In the human embryo the thorax has n greater dorso- 
ventral than transverse diameter. 

Placental Syncytia.S-H. Strahl has examined the placenta in a 
number of types, e.g. Myrmecophaga, Dasypus, Aluata caraya Humb., 
and finds an unusual development of syncytial villi, probably of 
importance in the nutrition of the fcetus. These forins exhibit an 
interesting resemblance to the human placenta. 

Uterus of Hedgehog after Parturition.§-H. Strahl finds that 
Then the puerperal involution of the uterus of the hedgehog is com- 
pared with the same process as it occurs in other manmialx, the 
hedgehog occupies an intermediate position betlseen Rodents and 
Carnivores. “It stands near the former in the way iu which the 

* h a t .  Anzeig., xxix. (1906) pp. 287-300 (10 figs.). 
i. Morphol. Jahrb., xxxv. (1906) pp. 591-696 (21 figs.). 
$ Anat. Anzeig., xxix. (1906) Erganzungsheft, pp. 69-73. 
5 Proc. Section Sciences K. Akad. Amsterdam, viii. (1906) pp. 812-14. 
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epithelium regresses, near some of the latter in the regression of the 
layer of connective tissue, although in this respect the aualogy is riot 
complete." 

Development of Peripheral Nerves.*-R. G .  Harrison has made a 
number of experiments 011 frog lam=, aiid comes to the following 
conclusions. The axis cylinder of the nerve-fibre is the outgrowth of a 
single ganglion-cell, with which it remains in continuity throughout 
life. It grows gradually from the centre towards the periphery, 
estnblishiug secondary connection with its end organ. The other 
elements, the cells of Schwann, which are found upon the devcloping 
uerve, have nothiiig to do with its genesis, though they may p l y  im 
important part in tlie nutrition and protection of the fibres. 

Development of Human Cerebellum.?-L. Bolk notes, ititor rclia, 
that in the grooving of the human cerebellum two stages may be 
observed : in  the first s t~ges those grooves arise that in general are 
characteristic for the mammdian cerebellum, in the second stage those 
grooves become visible that are typical for the cerebellum of the Primates. 
The cerebellum of the Primates, as compared to that of the other 
Mtitnmals, is cliaracterised by a progressive development of the auterior 
and middle zones and a regression of the posterior zone. The facts of 
development suggest that tlie cortex of the cerebellum is not :m organ 
with an  homogeneous distributed function, but :L well-organised entirety 
with localised functions. 

Development of Pancreas in Alytes obstetricans.1-W. Braun bas 
followed this, arid finds that the p~icreas  arises from the nndiffcrt.ntiated 
cells of the yolk-mass, on the border of the anterior part of the yolk-put. 
There are three priniordi:L, a dorsd and two ventral ; the dorsal arises 
first, thc others later. The three fusc, first the right vcntr:il with the 
dorsal, theti tlic left ventral \\it11 these. The whole development up to 
the time of fnsion is coniplcted wliile the lxva  grows ahont 1 uiin. 
( 4 . 5  iiini. to 5 . 5  mni.). Tlic pttticreas-cells, which are formed froni the 
priiiii tive yolk-cells massed on the yolk-gut. become traiisforuied iuto 
epithtilial gland-cells only after fusioii of the primordia. Active cell- 
iiiultiplication by nuclear division hkcs p lxe  in all three parts eqniilly, 
:tnd the organ thus iiicreases in size. The tubular character of thc gland 
is developed g~"d"al1-y from tlic centre to tlie periphery, so that in the 
later skiges the marginal portions show an arrangenient of coinp;~kly- 
;irranged cells. In the adult animal the organ lies in the conca\ity of 
tlie gastro-duodenal loop. 

Weight of Hen's Eggs.$-E. Scheiii coirments on the v e r ~  variable 
size and aeight of the eggs of the conimon fonl. Some hantam ~ggs 
weighed :jO-HT, grin., while those of Spanish hens weighed 70-75 crm. 
Srvcn ueiylied 1 lb. The average of I(i5 Thnringian fowls' eggs 
(weighed by Dr. Lenz-Schnepfental) vas 62 grni. The anthor 7~eports 

* Amer. Joucn. Anatomy, v. (1906) pp. 121-31 (5 figs.). 
t Proc. Section Sciences K. Akad. Amsterdam, viii. (1905) pp. 85-51. 
t I\lorphol. Jahrh., xxxvi. (1906) pp. 27-51 ( 2  pls.). 
5 Jahresb. Ges. Nat. Gem, lxvi-lxviii. (1906) pp. 179-80. 
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two eggs weighing 125 grm. each, and with dimensions 79 by 51 niin. 
and 79 by 50 mm. I 

Ichthyosaurus wi th  Embryos.*-A. Smith Woodward notes that 
the British Museum has recently acquired two fine specimens of this 
viviparous extinct reptile. One specimen, discovered and described by 
J. Chaning Pearce in 1846, is from the Lower Lias of Somersetshire, 
appears to be I. communis, and contains one relatively small embryo. 
The other specimen, referable to I. puadriscissus = I. acutirostris, is 
from the Upper Lias of Wiirtemberg, and contains a t  least six embryos. 
The largest number of embryos hitherto observed in one individual of 
I. acutirostris is seven, and it is interesting to note that in each recorded 
case of more than one contained embryo, the young are always directed 
with the snout forwards. 

Evolution without Mutation.7-C. B. Davenport refers in parti- 
cular to the North American song-sparrow (JIeZospiza), whose varieties 
are connected by intermediate forms, and to species of Scallop. He 
concludes that the best evidence for slow cvolution is found in vide- 
ranging species, which, while differing greatly at  the limits of their 
range, exhibit all gradations in intermediate localities (illelospiza, 
Pecteta) ; also in fossil series (Pecten eboreus and P. irradiaizs), where 
tlie change from one horizon to the next is of the quantitative order. 
Thus, evolution may take place without mutation. It is no inore 
justifiable to maintain that all evolution is by mutation than that 
evolution has ah-ays proceeded by slow stages. 

Black Sheep in the Flock.$-C. 13. Davenport iiiquires into tlie 
origin of black sheep in a flock. They crop out in flocks of breeding 
ewes and ranis that are wholly white. When it quality suddenly arises 
from parents that have its opposite, tlie probability is that thc two 
opposed qualities follow Mendel’s law in inheritance, and that the new 
filial character is recessive, the parental opposite domimiit. The author 
states four tests of recessiveness, and tests tlie recessiveness of the black 
coat in sheep by Alexander Graham Bell’s “ Sheep Cablogue ” (1904). 
The conclusion of the whole matter is that black wool colour in sheep 
behaves like a Mendelian recessive characteristic. 

b. Histology. 

He also reports spherical and retort-shaped eggs. 

Collagenous Connective Tissue Fibrils in Matrix of Cartilage, 
Dentine, and Bone.§--F. I<. StudniEka has applied the method of 
Bielschowski (for demonstrating neuro-fibrils) in showing the occurrence 
of connective tissue fibrils in tlie hyaline cartilage of the lamprey, in the 
dentine of dogfish scales, and guinea-pig’s incisors, in the bones of 
Belone, and the hnman fetus. 

Histology of Metamorphosis in Anura.(l-Dr. 1)uesberg dihcusses 
the atrophy of the tail and the inetamorphosis of the intestine. AP 

* Geol. IIagazine, iii. (1906) pp. 443-44 (1 pl.). 
t Joum. ExpBr. Zool., ii. (1905) pp. 137-43. 

$ hnat. Anzeig., xxix. (1906) pp. 334-44 (10 figs.). 
)I Arch. Riol., xxii. (1905) pp. 163-221 (2 pls.). 

Science, xxii. (1905) pp. 674-5. 
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regards the former, he is absolutely opposed to the view of Metchnikoff 
regarding the role of phagocytes. There is a complete histolysis of the 
tissues, with probable elimination in part and modification for nutrition 
of the remainder by the liver and spleen. Regarding the intestine, 
there are macroscopic modifications consisting in peristaltic contraction 
producing a reduction of calibre and length of the small intestine, with 
microscopic modifications. These last are essentially a desquamation of 
the striated layer of cells of tlie larval epithelium, and the formation of 
the adult epithelium at the expense of the basal cells, which during this 
regeneration pass through a sort of syncytial stage. The phenomena 
observable in the stomach consist simply in the throwing off of the 
superficial laycr of epithelium. 

Trapezium of Rabbit.*-N. Antoni and A. Bjork have found, with 
the aid of the new neuro-fibrillar method of Cajal, that the neurites 
ending in the cell nucleus of the trapezium and associated ganglion-cells 
show in their mutual relations a different appearance according to age. 
I n  tlie trapezium of new-born, animals they find peculiar intra-cellular 
formations, which show as black slightly branched threads, with a 
tendency to form a network or short rigid rods. They conclude that 
these structures are probably of a nervous nature. 

Regeneration of Nerves.7-F. W. Mott, W. D. Halliburton, and 
A. Edmuiids describe several series of experiments with the nerves of 
monkeys and cats. They have obtained strong evidence in favour of the 
Wallerian doctrine, that new nerve-fibres are growths from the central 
ends of divided nerve-trunks. Regenerated fibres, after being again 
severed from the central nervous system, always degenerate in a peri- 
pheral direction only. The nerve-sheath has a phagocytic and nutri- 
tive function; at the central end of a severed nerve this nutritive 
function is effective in providing actively for the lengthening of the 
axis cylinders. At the peripheral end, unless the axons reach it, there 
is no real new formation of nerve-fibres. If, however, the axons reach 
the peripheral segment, the work of the neurilemmal cells has not been 
useless, for they provide thc supporting and nutritive elements necessary 
for its continued and successful growth. All the facts made out by the 
authors are readily explicable on the theory that the nerve-fibres are 
growths from the central ends of divided nerves. 

Structure of Mammalian Lung.$-Franz Eilhard Schulze returns 
to a subject which he discussed in 1871, when he described a tree-like 
branched canal-system of ducts beset with alveoli, and ending in blind 
saccular infundibula or air-sacs. He disciisses the size of the alveoli 
in various mammals, the number of alveoli, and the size of the entire 
respiratory surface (about 30 square metres for man, 150 million alveoli ; 
:Lbout 43 square metres for the dolphin, 4.37 million alveoli). He  
describes the gaps in the partition wall of the alveoli, the capillary net- 
work of the alveoli, and so on. 

* Anat. Anzeig., xxix. (1906) pp. 300-7 (13 figs.). 
f Proc. Roy. SOC., Series B, lxxviii. No. B 525 (1906) pp. 259-83 (1 pl. and 5 figs.). 
$ SB. k. Preuss. Akad. Berlin, 1906, pp. 225-43 (7 figs.). 
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Cytology of Coccygeal Gland.*-0. Stoerk has investigated the 
question of the chromaffin reaction of the cells of the coccygeal gland 
in man, and its relation to the sympathetic nerve. His conclusion is 
that these cells do not give this reaction either in fe ta l  or post-fatal 
life. There is no histogenetic connection with the sympathetic ; such a 
relation exists rather with the branches of the medial elements of the 
arteria sacralis media. 

Preen-Gland in Birds.?-B. Lunghetti describes the structure and 
mode of origin of this organ in a number of birds. It appears to 
arise differently in different cases, and primary and more advanced 
conditions can be distinguished. The gland always consists of two 
lobes, though in some fusion-c.g. Passer-takes place. Each lobe 
contains a cavity, larger in the adult than in the young, which arises 
from the blending of the exit ducts of the constituent glands. There 
are several types of cell in the glandular epithelium, the exterior series 
of which is extremely rich in fat. 

Intra-vital Staining of Bone.$-E. Retterer has experimented on 
this subject, and finds that colouring substaiices such as Congo-red, 
methylen-blue, indigo-carmin, etc., behave like nutritive elements, 
uniting with the living protoplasm and, when their administration is 
suspended, disappearing by absorption. These intra-vital colorations 
demonstrate the pre-existence of the amorphous elements in bony tissue, 
for they are seen to have in the living bone the same form and arrange- 
ment as in bone well fixed and coloured. Osseous canaliculi or nutritive 
canals do not exist in living bone. 

Exoskeleton of Syngnathus.5-W. Kasanzeff finds that the main 
part of the definitive integumentary covering of the pipe-fish is formed 
from bony tissue, which arises in the connective-tissue between the 
in-sunk ectodermic priniordia and the epidermis. 

Synapsis in Newt.11-J. E. S. Moore and Alice L. Embleton find 
that the somatic chromosomes are visible in the resting cells; that 
during the inception of the synaptic phase tliese chromosomes pair so as 
to form double bodies, which are the forerunners of the adult gemini 
(heterotype chromosomes, allotype chromosomes, bivalent chromo- 
somes, etc.) ; that by growth and elongation the gemini constitute the 
polarised loops of the first maiotic prophase ; that these loops become 
longitudinally split and, later, each longitudinally divided aggregate rolls 
itself up into one or other of the forms assumed by the adult gemini ; 
that in these later stages in Triton the longitudinal fission of the chro- 
mosomes becomes almost but not quite closed up, and in the diaster the 
separated chromosomes again exhibit it  ; while, finally, it is seen that 
this split functions in the second maiotic (homotype) division. 

* Arch. Mikr. Anat., lxix. (1906) pp. 322-39 (2 figs.). 
t Tom. cit., pp. 264-321 (2 pls. and 11 figs.). 
$ Journ. de 1’Anat. et Phys., xlii. No. 5 (1906) pp. 436-86 (1 pl.). 
$ 2001. Anzeig., xxx. (1906) pp. 854-61 (6 figs.). 
I Proc. Roy. Soc. London, Series B, lxxvii. No. B 521 (1906) pp. 555-62 (4 pls. 

and-8 figs.). 
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Permanent Forms among Chromosomes of Different Animals.*- 
J. E. S. Moore and G. Arnold have investigated the forms of “ hete- 
rolytic gemini ” in man, rat, newt, cockroach, etc. There are permanent 
structural types in the gemini of different organisms. I n  any particular 
form the numbers of gemini of each type have a constant numerical 
relationship to each other. Certain types of geniini appear to be 
common to all the widely separated forms studied. The number of 
different types of geiiiini is less in the phyletically oldest form exaillined 
-the cockroach. 

Both in regard to the permanent types of gemini and their nu- 
merical relationships, as well as with respect to the numerical constancy 
in the chromosomes themselves and their periodical reductions, we are 
face to face with constant arrangements in the parts of the unit of living 
substance (Lhe cell) which seem to underlie and to be quite independent 
of those cxternel interactions that are supposed to have helped to build 
the grosser features of living things. 

The cxistence of different types of gemini implies substantive 
differences between the chromosomes that can unite to form the different 
kinds. 

In the 
fertilised egg the paternal and maternal chromosomes divide inde- 
pendently on the spindle of the first segnientation figure. They go 011 
dividing in a similarly independent manner throughout the soma, mid 
during the pre-maiotic history of the reproductive elements themselws. 
In the synapsis which nshers in the maiotic pliase the chroinosouies unite 
in piiirs, and in those cases hitherto examined only certaiu individual 
ChroniosoIiies are u ~ p ~ b l e  of uniting with one mother to form differing 
groups of gemini. In e d i  of these groups the iiumber of gemiiii is 
more tli:tii one, and it  varies in the different species hitherto studied. 

Culture of an Artificial Cell.t-Sti.plia~~e Lcdnc has studied the 
pheiiomeria cxhibited by iiii ;u.tificial cell-a “ granule ” of sulpliate of 
copper, sacellarose, and 1) ater, placed in : L I ~  aqueous solutioii containing 
ferrooyanidc of potassium, sdt, gelatin, etc. The granule surroaiids 
itself with a, nicnibraaue of ferrocyinide of copper, pernieablc to water aiid 
certain ions, but iniperuieablc to the sugar wliicli it encloses, and which 
produces hi the granule the strong osmotic pressure determining absorp- 
tion iiiid gron th. Tlicre is “ niitritiori by intussusception,” “ organisa- 
tion ”-in the form of “ stein,’’ “ le;~ves,” : t i id “ terminal orgaiis,”-a 
circulatory apparatus, m c 3  growth. 

c General. 

Nervous System of Vertebrates.$-J. 13. Johnston has given a con- 
nected account of the nervo~is system of Vertebrates, especially in . its 
phylogenetic and physiological aspects. A general text-book on the sub- 
ject lias been a desideratum for many years, and Professor Johnston’s 
volume is very nelcoi~ie. 

* Roc .  Roy. Soc. London, Series 13, lxxvii , No. I3 521 (1906) pp.563-70 (2 pls.). 
t Comptes Rendus, cxhii. (1906) pp. 842-4 (2 figs). 
1 Tho Nervous Slstam of Vertebrates. Philadelphia, 1906, xx. and 370 pp., 

The present position may be in part summed up as follows. 

180 figi. 
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Phylogeny of Vertebrate Eye.*-A. Froriep discusses the question 
of the possible descent of the vertebrate eye from the eyes of ascidian 
larvae. His evidence points to the conclusion that the theory of direct 
descent must be rejected. At the same time, there is much to be said 
for the view that both organs have arisen from identical forms, to which 
the eye-pits of vertebrate embryos are nearer than the eye of the Ascidian 
larva. 

Animal Poisons.?- Edwin Stanton Faust gives a comprehensive 
account of animal poiso~is, dealing both with those animals which bite 
or sting, and with those whose flesh or juices are poisonous. 

Palaeontology and Biology.$-A. Smith Woodward points out that 
palaeontology bears the same relation to the whole world of life that 
embryology bears to the structure of the individual organism. “ The 
one deals with tlie rise and growth of races and their varying relation- 
ships, the other describes and interprets the evolution [rather develop- 
ment] of an individual, and the processes by which the different parts of 
its niechanism are finally adjusted.” The biologist equipped with an 
adequate knowledge of paleontology cannot fail to perceive that 
throughout the evolution of the organic world there has been a periodical 
succession of impulses, each introducing riot only a higher grade of life, 
but also fixinq some essential cha1:icters that had been variable in the 
grade immediately below. In a very suggestive way the illustrious 
palaeontologist points out that “ pi~l~ontology contributes to biology by 
placing the oft-repeated comparison of life with crystallisation in an 
entirely new light.” 

Internal Secretion and Nerve Influence.$-11. Pu‘ussbauni has in- 
vestigrtted this subject experimcnhlly by severing the neilre connections 
of the tliunib of male frogs, and finds that the inter~ial secretion of the 
sex gland taken up into the blood acts in the Same ii~anner as a specific 
poison does upon definite nerve centres. This action leads through the 
centrifugal peripheral nerves to an altered condition in the related parts : 
thus in the secondary sex organs of the frog :I striking growth occurs 
through tlie riiedium of tlie testis secretioti, Init only when the nerves 
are sound. 

Phylogeny of Buccal Muscles.11-H. Rouvibre gives an account of 
certain muscles in the floor of tlie mouth in tlie five vertebrate classes, 
and discusses their comparative morphology, with particular reference 
to the phylogeny of the digastric and genio-hyoid. The digastric in 
mail is formed by the union of two muscles at first distinct ; these 
constitute the anterior and posterior belly respectively of the digastric. 
The anterior arid the genio-hyoid have tlie same phylogenetic origin, 
both are derived from tlie pre-liyoid portion of the sterno-maxillary. 
The posterior belly of the digastric arid the stylo-hyoid are derived from 

See also Ann. 
* Anat. Aneeig., xxix. (1906) Erganzungsheft, pp. 145-51 (2 figs.). 
t Die Tiorisohe Gifte. 

‘J Ann. Nat. Hist., xviii (1906) pp. 312-18. 
5 Anat. Anzeig., xxix. (1906) pp. 431-2. 
1; Journ. de 1’Anat. et Phya., xlii. (1906) No. 5,  pp. 487-540 (3 pls.). 

Braunschweig, 1906, xiv. and 248 pp. 
Nat. Hist., xviii. (1906) p. 320. 
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the transverse jugular. The anterior and posterior digastric elements 
in Mammals are united at  their hyoid extremities. An intermediary 
tendon is thus formed, which may be transformed into a complete or 
incomplete tendinous intersection, and which may disappear entirely 
when the digastric becomes monognstric. 

Mathematical Theory of Skin Ridges.* - G. Kolossoff and E. 
Paukul discuss a theory of the skin-ridge figures of the palma and 
plantit of primates upon the basis of a system of ‘‘ neutral lines.” They 
seek to show that a marked tendency towards spiral growth of epidermal 
formations is present not only during development, but during the 
whole of life, and that this is related to their system of neutral lines. 
The tactile corpuscles, the spiral winding of sweat canals, the spiral 
arrangement of the hair roots, especially in curly hair, are quoted as 
examples. The authors are of opinion that the skin ridges present an 
important physiological problem for investigation. 

Transverse Muscle in Human Orbital Cavity.t-Giovanni Perna 
records this somewhat rare abnormality in an individual fif ty-seven years 
of age. He regards it as the remnant of the primitive muscular mem- 
brane which surrounds the organ of vision in the lower vertebrates, 
but which has disappeared in phylogeny in relation to the bony develop- 
ment, affording a deeper cavity and a more secure protection for the eye. 

Supernumerary Sutures in Human Palate.$ - F. Frassetto re- 
cords the occurrence of supernumerary sutures with fontanelles and 
fontanellary ossicles in certain human skulls in the Anatomical Institute 
of Bologna. I n  most cases there are two such sutures, articulating 
laterally with the palato-palatine behind, and the incisor suture in front. 
Associated are four small fonhnelles, with relative fontauellary ossicles ; 
the anterior pair he named fontanelles amphiporici, and the posterior 
fontanelles amphistaurici. 

Plantar Arch in  Man.§ - L. Dubreuil-Chambardel describes a 
superficial plantar arch in man. It appears to be not altogether rare, 
having been found in five out of 101 cases at  Tours. It is a reversion 
to the embryonic condition ; its disappearance in the normal adult is due 
to the loss of independence of the different constituent parts of the foot 
and the limitation of movements. I n  the lower apes, which effect the 
most varied movements with the feet, it is well developed. Where it 
occurs there is a clearly defined differentiation of the arterial system 
into a superficial and a deep plexus. 

Taxonomic Position of Irish Giant Deer.ll-Einar Liinnberg argues 
that the likeness between the Fallow Deer and the Giant Deer is only 
superficial, and that there seems to be more real affinity between the 
latter and the Reindeer. The affinity, however, is not close enough to 
justify a union of these two animals in such a way as the Giant Deer 
and the Fallow Deer have been usually, but wrongly, associated. The 

* Morphol. Jahrb., xxxv. (1906) pp. 697-708 (7 figs ). 
t Anat. Anzeig., xxvii. (1905) Erganzungsheft, pp. 215-23 (2 figs.). : Tom. cit., p. 214. 
11 Arkiv. Zool., iii., No. 14 (1906) pp. 1-8 (2 figs.). 

§ Tom. cit., pp. 175-6. 
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Giant Deer is too much specialised for that, and deserves to hold a 
somewhat independent place in the system. On the other hand, the 
Giant Deer and the Reindeer are phylogenetically much more closely 
related to one another than either of them is to any other member of 
the Cervicornia. 

Tertiary Vertebrates of the FayGm.*-C. W. Andrews makes, in 
this descriptive catalogue, an important contribution to the phylogeny of 
the Proboscidea. His description of Arsinotherium-an extraordinary 
rhinoceros-like mammal-is of great interest, especially as the conclusion 
is that this bizarre ponderous type is descended from the same ancestral 
stock as the Hyracoidea. It is argued, inter alia, that the Sirenia are 
related to  the Proboscidea, and the Cetacea to the Creodonta. We 
cannot do more than notice the “Catalogue,” but its importance to 
students of the Mammalia is very great. 

Pericardial-Peritoneal Communication in Rabbit.t - F. Hoch- 
stetter finds that in rabbit embryos there exists on each side an open 
connection between the pericardial and peritoneal cavities. These com- 
munications arise ventrally from the mesocardia laterah and laterally 
from the venSe omphalomesentericz. He names them the ductus 
pericardiaco-peritonealis (ventralis). 

Hair of Spiny Anteater.$-I<. Toldt, Jun., describes a series of 
transition forms of hair from a specimen of Tachyglossus (Echidncc) 
aculeatus. These range from delicate wool to the true spines through 
fine gradations. The intermediate forms have long and strong terminal 
thickenings. The question as to whether spines or hairs represent the 
more primitive state cannot be settled by the evidence here supplied, for 
it may be used to support either view. The case speaks for great 
individual variability of the coat of the anteaters in general. The hair 
should not be used for systematic distinctions. 

Relationships of Orang-Utan.§-Mario Chi0 has experimented with 
the blood-test method, and finds evidence that the blood of the orang 
has much more affinity with that of man than with that of Macacus, or 
any non-Anthropoid. 

Occipital Condyles in Mammals.)) - C. S. Mead discusses the 
adaptive modifications of the condyles. The degree of mobility possessed 
by the head is directly correlated with the curvature of the condyles, and 
to some extent with their sessile or pedunculate position. The sessile 
condition never occurs except when the neck is short. When the head 
can be turned through a large arc the condyles are strongly curved and 
pedunculate. The condyles of such a form as the hedgehog represent a 
generalised ty e ; the sea-otter (Lataz Zutris) is specialised, having four 

* A Descriptive Catalogue of the Tertiary Vertebrata of the Fayiim, Egypt. 
Printed by order of the Trustees of the British Museum. London, 1906, xxxvii. 
and 324 pp., 26 pls. 

t Anat. Anzeig., xxix. (1906), pp. 41-9 (7 figs.). 
: Zool. Anzeig., xxx. (1906) pp. 305-19 (5 figs.). 
8 Atti R. Accad. Soi. Torino, xli. (1906) pp. 1093-7. 
11 Amer. Naturalist, xl. (1906) pp. 475-83 (2 figs.). 

accessory con f yles, or six altogether. The adaptations to carnivorous 
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habits are illustrated. Thus “ as the animal became more carnivorous 
in its diet, capturing larger animals, the condyles became larger and 
stronger, extended forward, became approximated, and finally fused, 
forming a type with a large condylar area.” All the orders of mammals 
are passed under review, and their condyles interpreted. 

Hybrid Hares.*--Eiwar Lonnberg gives scientific evidence of hybrids 
between the native variable hare of Scandinavia (Lepics timidm 11.) and 
the common hare of Middle Europe (L .  europleus Pall.). One specimen 
showed characteristics of both species, but was physically stronger in 
certain respects than either of them. Another, with more of the 
characters of L. suropceus than tlie former specimen, is perhaps a product 
of a secondary crossing between a hybrid of the first degree and L. 
eztropcms. In two others the characters derived from the variable hare 
are more dominating, which is again suggestive of a secondary crossing. 

Action of Pituitary Extract upon the Kidney.?-E. A. Sch.h;fer 
and P. T. Herring have shown that intravenous injections of saline 
extract of tlie infundibular part of the pituitary body produce dilatation 
of kidney vessels accompanied by increased flow of urine. It is con- 
clnded that the infundibular part of this gland produces an internal 
secretion which passes into the blood, and which, both iiidirectly owing 
to its general action upon the vascular system and directly by its special 
action on the renal vessels and renal epithelium, assists in promoting 
and regulating the secretion of urine. In  short, the internal secretion 
is ancillary to the renal functions. 

Sympathetic Nervous System in Monotremes.$-A. J. P. v. d. Broek 
describes this in Echidtan nctdeatn and Ornithorhytzchus paradoxus. The 
sympathetic system of the two types is similar in many respects-in 
structure and ramification ; in other respects they show important 
differences from placental mammals. It appears that Onzithorhynchus 
approaches a little nearer to the conditions in placental mammals in so 
far as there is ;L small ganglion cervicale supremum which is missing in 
Echidtm, arid tire sympathetic cord does not enter directly into the 
suprarenal body as is the case in Echidna. 

Squamosal Bone in Tetrapodous Vertebrata.5-F. W. Thyng has 
followed this bone throughout the higher Vertebrata. The mammalian 
squamosal is a membrane bone overlying the otic capsule, and at  first 
intimately connected with the incus (quadrate) by a dense and fibrous 
stroma. Juxtaposition with the parietal has been secondarily acquired, 
The supratemporal of Stegocephala has been lost, and its place has 
been bridged secondarily by the upward development of the squamosal. 
In the temporal region of the Stegocepiialian skull there are two bones 
external to the parietal. The more lateral (from its relation to the 
quadrate, otic capsule, and jugal) is the squamosal. The more median 
is the supratemporal. The term “ paraquadrate,” introduced by Gaupp, 

* Froc. Zool. Soc. London, 1905, pp. 278-87 (2 figs.). 
t Proc. Roy. SOC. London, Series B, lxsvii., No. B 521 (1906) pp. 571-2. 
1 Proc. Section of Sciences k. Akad. Amsterdam, viii. (1906) pp. 91-5 (1 pl.). 
5 Proc. Boston SOC. Nat. Hist., xxxii. (1906) pp. 387-425 (4 pls.). 
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is unnecessary, since that bone of the Urodelan skull agrees perfectly 
with the Mammalian squamosal. 

Albinism in Coot.*-J. Pellegrin describes the rare case of an 
almost perfectly white coot (FZdLCa atrn) from the marshes of Clkry in 
the department of Somme. The whole plumage was snowy white except 
a few ashy feathers at  the end of each wing. 

ROSS’S Gull in the  Mediterranean-t-Giacinto Martorelli gives an 
account of the somewhat astonishing appearance of Ross’s gull (Rhodo- 
stethia rosea) in Mediterranean waters in the vicinity of Sardinia. 

Chelonians of Brazil.$-Emilio A. Gceldi gives a general intro- 
ductory account of the Cheloninns of Brazil, dealiog with 1;Z genera and 
25 species. 

Enteron and Integument of Cryptobranchus.§-A. M. Reese gives 
brief notes upon the alimentary canal and integument of Cryptobraicchus 
nZleghe,&iensis. There are 110 particularly striking features in the lining 
of the oral cavity. The tongue has only a short portion free from the  
hyoid, and its musculature is not strongly developed. No trace of the 
sense organs described by Kingsbury In the tongue of Necturus was 
observed. The lining epithelium of the mucosa of the esophagus is of the 
ciliated stratified variety, but goblet, and irregular basal cells are present 
also. Notes, similar in character, on the stomach, intestine, and rectum 
are also given. The most interesting featurcs of the integument which 
are described are the iieuromasts or organs of the lateral line system. 
They do not show much elevation of the surface. The epidermis dips 
down and becomes reduced to a single laper of cells. A comparatively 
wide opening connects the cavity formed with the exterior. At the 
bottom of the cavity there are small conical cells with deeply staining 
nuclei (sensory cells). The nerve connections of the organ were not 
clearly made out. 

Variations in Length of Frog’s Intestine.11- Emile Yung finds 
that the intestine of Rnna fusco is always shorter than that of Rann 
esculent0 ; that i t  is always shorter in males than in females ; that it is 
relatively shorter in large frogs that have finished their growth ; and 
that it is relatively shorter in early spring than in late autumn. 

Electric Organ of Stargazer (Astroscopus).TT-Ulric Dahlgren and 
C. F. Silvester describe a new form of electric apparatus in this 
American Teleost. It is an organ of high specialisation and efficiency, 
and quite unlike others in its structure. It consists of two irregular 
vertical columns behind and somewhat under each eye, extending from 
a peculiar bare spot on the top of the head down to the roof of the 
mouth. Each column is composed of a large number of flat, thin 

The eyes were normal. 

* Bull. SOC. 2001. France, xxi. (1906) pp. 62-4 (1 fig.). 
t Rciid. R. 1st. Lombardo, xxxix. (1906) pp. 181-92. 
1 Bol. Mus. Gceldi, iv., No. 4 (1905-6) pp. 699-756. 
$ Trans. Amer. Micr. Soc., xxvi. (1905) pp. 109-20 (2 pls.). 
11 Arch, Sci. Phys. Net., xxi (1906) pp. 535-6. 

Anat. Anzeig., xxix. (1906) pp. 387-403 (13 figs.). 
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electric, plates or electroplaxes lying horizontally, separated by jelly- 
like electric connective tissue. Inside the delicate bounding electro- 
lemma of the electroplax the cytoplasm is arranged in three horizontal 
layers-(a) the layer of electric nuclei, with peculiar rod-like or thread- 
like objects running horizontally ; ( b )  a non-nucleated layer, with web- 
like cytoplasm ; and ( c )  a dense cytoplasmic layer, with uniformly dis- 
tributed nuclei, and with more distinctive striation than in any other 
electric fish. 

Sense of Hearing in Fishes.*-Marage has experimented with carp, 
tench, pike, eel, and other fishes, and finds no evidence of a sense of 
hearing. The vibrations of synthetic vovels were transmitted into tLe 
water immediately adjacent to the fishes, with an energy capable of 
affecting deaf-mutes, but no results were visible. 

Sharks’ Teeth and Cetacean Bones.?-C. R. Eastman discusses the 
distribution of sharks’ teeth and Cetacean bones on the ocean floor. 
Teeth of Lamnidae and Carchariidae occur in all parts of the Pacific, but 
are much more plentiful in southern tropical regions than elsewhere. 
(‘etacean ear-bones are found only exceptionally north of the equator, 
but are abundant south of it, especially between parallels 10’ and 40’ 
south. Amongst Cetacean remains, those belonging to dolphins and 
Ziphioids are the most common, and most widely distributed ; those 
belonging to whalebone whales (rorquals) are unknown north of parallel 
32’ of south latitude ; and no indication of large sperm whales has been 
found in any part of the Pacific, not even in those regions now frequented 
by Physeteridae. 

On the last ‘ Albatross ’ Expedition (1904-1905) the largest haul of 
sharks’ teeth and Cetacean bones were made at  stations lying within 
the so-called barren regions, that is to say, areas far removed from the 
land, bcyond the reach of telluric food-supply, and characterised by a 
most meagre pelagic fauna. The extent of these regions is sometimes 
such as to constitute veritable death traps, comparable to deserts on 
the land, for marine vertebrates that happen to have strayed therein. 
Thus it is a significant fact that 70 p.c. of the entire amount of 
material obtained during the last cruise of the ‘ Albatross ’ was dredged 
within the barren area. 

New Species of Pteridum.- L. W. Byrne $ describes Pteridum 
alleni sp. n., captured at  the mouth of the English Channel, near 
La Chapelle Bank, at about 450 fathoms, on a recent cruise of the 
S.S. ‘ Huxley,’ employed by the Marine Biological Association in their 
co-operation with the International Fishery Investigations. We note 
this new species because hitherto only one species of Pteridum Scopoli, 
as defined by Gunther,§ has been described, namely, Pieridurn atrum 
R h o ,  a denizen of the Mediterranean coast of France, where, how- 
ever, it appears to be uncommon. The distinctive peculiarities of this 
new species are compared with those of P. atrum. 

Comptas Rendus, cxliii. (1906) pp. 852-3. 
t Bull. Mus. Comp. Zool. Harvard, 1. (1906) pp, 75-98 (4 pls.). 
1 Ann. Nat. Hist., xviii. (1906) pp. 448-50 (1 fig.). 
5 ‘Challenger ’ Deep-sea Fishes, p. 105. 
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Palaeoniscid Fishes.-R. H. Traquair * reports on the fragmentary 
remains of a Palaeoniscid fish from the base of the Pendleside Series, 
near Holywell, Flint. The configuration of the mandible and mapilla 
clearly prove that the specimen belongs to the Palaeoniscidce. Accord- 
ing to the form and sculpture of the scales, and the configuration of 
the jaws, the fish might appertain either to Rhadbzichthys or to 
Elonichtfbys. Perhaps the scales have the greatest resemblance in 
sculpture to those of Elonichthys egertoni Egert., but the denticulations 
of the posterior margin are proportionally cwarser. The association of 
fine striae with comparatively coarse denticulations of the under margin 
is a feature which leads Dr. Trsquair to regard the species as new to 
science, and he proposes to name it Eloiaichthys tbnticulatus. 

A. Smith Woodward t describes a specimen of Xyriolepis hibernica 
Traquair from the Irish Coal-Measures, and gives a inore complete 
diagnosis, noting in particular the stoutness and shortness of the 
abdominal region, and thc forward position of the dorsal fin. 

Horny Teeth of Marsipobranchs.$- H. W. Marett Tims points out 
the resemblances in structure and development between Teleostean scales 
aud the horny teeth of the lamprey. If this suggestion is correct, the 
liorny teeth must be regarded as purely dermal structures. The true 
epidermal kiyer may liavc been absent in the specimens studied by Beard, 
who regarded the teeth as epidermal. The horny plates may be com- 
pared to the cdcified portion of the Teleostean scale, possibly also to the 
den tins1 layer of true teeth. 

INVERTEBRATA. 
Mollusca. 

a. Cephalogoda. 
Cranchiide.§-Carl Chun gives a diagnosis and classification of this 

family of cuttlefishes, and establishes a number of new genera-Cory- 
nomma, CrystalloteutfLis, Sundulops, Tozeuma, and Bnthothauma. 

Y. GastroBoda. 

Cytology of Salivary Glands in Helix pomatia.1)--M. Pacaut and 
P. Vigier give some notes on the chromophile formations (ergastoplasm, 
chondriomites). I n  the salivary glands there are five types of cell- 
punctate, alveolar? granular, cystic, and mucous. The first two especially 
possess chromophile formations remarkable for their size, number, and 
diversity of aspect. Amongst these are distinguishable (1) the calotte 
or growing chromophile in contact with the nucleus ; ( 2 )  the parasome 
with concentric capsules, mostly spherical and occurring anywhere in the 
cytoplasm ; there may be from 1 to 15 or more in a cell, there are often 
several within a filamentous capsule ; (3) the “ bandelette chromophile,” 

* Geol. Mag., Decade V., iii. (1906) pp. 556-7 (2 figs.). 
Ann. Nat. Hist., xviii. (1906) pp. 416-19 (1 pl.). 

1 Proc. Cambridge Phil SOC., xiii. (1906) pp. 383-6. 
5 Zool. Aneeig., xxxi. (1906) pp- 82-6. 

Anat. Anzeig., xxvii. (1905) Erganzungsheft, pp. 151-3. 
Feb. .ZOfh, 1907 D 
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variable in iiumber and form, in the periphery of the cell, and parallel 
to its surface. These cliromophile formations are like the vitellogenic 
parts of certain ovocytes at  the growing period. The authors give also 
an account of the maturation and solution of the zymogen granules of 
the ghnds. 

6 .  Lamellibranchiata. 

Movements of the Shell-valves.* -- F. Marceau has analpsed the 
" rocking movements " (" inouvement de bascule "j exhibited by some 
bivalves during the opening and shutting of the shell. It cannot be 
seen in Monomyaria, such as Pec'teib, nor (pace Anthony) in forms likc 
the common mussel. I t  is well seen in Lutraria ell@tica, Psnmmobia 
vesprtina, ilfactm glauca, Tapes decussatzrs, and Venus verrucosa. It 
is much less distinct in the freshwater mussels. The movements in 
question are associated with the fact that the posterior adductor iuuscle 
is a little longer than tlie anterior, and has its axis a little nearer the 
binqe. 

Water-Currents in Bivalves.?-Hans Wallengren has studied these 
in freshwater mussels, and also in Mytilus, Myn, and Ostrea. I n  the 
resting Aizodoorztn, the water passes out only by the anal siphon, but 
ctiters by every aperture leading to the infrabranchial chamber. The 
two currents (ingoing and outgoing) are quite independent. I11 the 
mantle cavity the water passes from the infrabranchial chamber through 
the intcrfilamentw openings to the suprabranchial chamber. The pallial 
ciliation of the infrabranchial chamber has no importance in producing 
the currents, nor have muscular contractions of gills or mantle folds. 
The currents are primarily due to the lateral cilia on the branchial fila- 
ments arid to the cilia on tlie iriner portions of the interfilamentar canals 
and on the iuner surfttce of the lamella I n  some cases the pallial cilia 
in the suprabranchial chaniber may help, arid perhaps also the marginal 
ineinbranellt~!, but these are really filters, and the cirri on the posterior 
nixgin of the filaments df iklytilus are itlso of some similar importance. 
Thc currents in an unstimulated mussel have a constant strength, but 
Rtimulatiori provokes irregularities, e.g. by closing one opening or both 
openings. When the shell is quite shut there is still circulation of water. 
The water in the suprabraachial chamber passes through the split-like 
opening on the upper free margins of the ascending lamellae back into 
the infrabraiichial chamber. This communication between the two 
chambers is also of importance when the adductor movements occur, for 
a surplus in the upper chamber may be forced into the lower chamber. 

Ingestion in Bivalves.$-Hans Wallengren finds that in Aiaodo'owta, 
Mytilus, Hya, and other bivalves, the taking in of food is an active 
process. The food-particles are not 
swept into the mouth by water currents, they are conducted to the buccal 
groove and deposited there. Then the animal, if it will, may open its 
mouth and iiivagiiiate the proximal part of the buccal groove with its 

The mouth is not always open. 

* Coniptes Rendus, cxliii. (1006) pp. 303-5. 
t Acte. Univ. Lunds, n.f. Afd. 2, Bd. i. No. 2 (1905) pp. 1-64 (3 pls., 8 figs.). 
$ Op. cit., No. 3 (1905) pp. 1-59 (1 pl., 24 figs.). 
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accumulated slime-covered particles into the esophagus. If the foreign 
particles are not thus ingested, they are sooner or later caught in the 
marginal stream of the lips and passed along the inferior marginal fringe 
of the labial palps to their tip, and finally discharged into the efferent 
backward stream. If Ehe labial palps in consequence of stimulus are 
drawn together, they usually hinder the food-particles from entering the 
mouth, and conduct them into the efferent stream. The labial palps in 
certain states of contraction form the connection between the afferent 
and efferent streams, and serve to pass material from the one to the 
other. 

Mechanism of Swimming in Pecten.* -Fred Vles has stndied the 
scallop's swimming movements. The opening of the valves is normally 
in the direction of progression, the hinge is behind. The movement is 
due to the reaction to the current of water which passes out by the 
cardinal grooves, the pallid folds acting as a valve and preventing any 
other issue of .the water when the valves are rapidly closed. 

Genus Joufia B0ehm.t-E. Snethlage, from a study of fresli material 
of Joufa retkulata Boehm, is able to throw some light iipoii its relntion- 
ships. Externally, and in the structure of its lower valve, it  resembles 
many RudistE (Sphaerulites) ; in the outer Ii~yers of this valve it exhibits 
resemblances to Hippurites. It shows least resemblance to the Caprinids, 
and should be linked to the groups Radiolites and Hippurites. 

Arthropoda. 
a. Inseota. 

Cytological Aspect of Parthenogenesis in Insects.$--C1. Gordon 
Hewitt gives ii  useful summary of what is known as to the changes which 
take place in the niaturation and development of urifertilised ova in 
insects. He uses a slight modification of Henneguy's classification :- 
(1) Tychoparthenogenesis (accidental and exceptional). (2) Homopartlie- 
nogenesis (normal parthenogenesis), including (a) thelyotoky (only 
females produced), ( b )  arrhenotoky (only males produced), and (c) 
deuterotoky (both sexes produced). ( 3 )  Heteroparthenogcnesis (with 
alternation of generations). He gives a brief account of the cases in 
which the cytological changes have been studied. 

Except in Aphis and a few exceptional cases, three polar nuclei are 
formed, but they are not extruded, as polar bodies. This may secure 
cytoplasmic fertilisation, so to speak. " The evidence available on the 
cytology of parthenogenesis in insects is too small and too diversified at  
present to allow us to draw any conclusions on questions of heredity and 
sex, about which we know little." 

Structure of Insects.§-Antonio Rerlese discusses (in part) the 
structure of the muscular tissue, tegumentary organs, and glandular 

* Comptes Rendus, cxliii. (1906) pp. 611-13 (2 figs.). 
t Ber. Nat. Ges , Freiburg, i. Br. xvi. (1906) pp. 1-9 (2 figs. and 2 pls ). 
1 Mem. and I'roc. Manchester Lit. and Phil. SOC., 1 (1906) No. 6, pp. 1-40 

Gli Insetti. I'Iilaii: Societa Editrice Libraria, 1. fasc. 16-17 (1906) pp. 
(2 pls.). 

457-520. 

D : !  
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system of insccts. The present part forms fascicles 1 6  and 17 of a 
monograph on the economic importance, development, habits, and 
structure of insects. It is profusely illustrated, and contains exhaustive 
bibliographies. 

Thoracic Segments in Hexapoda and Chilopoda.*-L. B. Waltori 
has investigated the subject of the dorso-lateral longitudiual muscles in 
the Geophilidz, and finds that their arrangement corresponds to the 
division of the segment into an anterior and posterior somite. This, 
together with the presence of homologous areas in Jkolopendrella, 
Cuoqodeea, E’orficula, etc., presents a strong case for regarding the 
segment in the Hexapoda and Chilopoda as composed of two somites. 
There is evidence for considering that not only is the thorax in Hexa- 
podil composed of six somites, but that each typical segment in the 
Hcxapoda and Chilopoda (Crustacea and Araclinida 3) is composed of 
two coalesced somites. 

Wax-Glands of Honey-Bee.?-L. Arnhart finds that in bees which 
arc actively secreting wax, the cells of the wax-gland are surrounded by 
intercellular spaces full of air and communicating with adjacent trachea 
Ureyling noticed these intermediate spaces, but thought that they con- 
tained secretion. They contain air only, and their occurrence shows 
that the production of wax is associated with a strong oxidation. 

Coiling of the Aorta in the Bee.$-L. Arnhart calls attention to 
the observation of Pissarev, that the aorta, after leaving the heart, but 
before passing out of the abdomen, exhibits eighteen coils. He in- 
terprets this as an arrangement hindering the back-flow of the blood, 
taking the place of aortic valves. The mechanism of the valves in the 
heart itself is also discussed. 

Spermatogenesis of Hive-Bee.§ - L. Doncaster finds that the 
nucleus of the primary spermatocyte resolves itself into eight dyads, 
instead of the usual tetrads; there is only one complete maturation 
division, which separates the halves of the dyads, so that eight single 
chromosomes pass to each pole. He confirms the suggestion of Giglio-Tos, 
that in the spermatogenesis there is no reduction in the ordinary sense, 
and that the failure of the first maturation division is due to the fact 
that the primitive germ-cells of the drone contain the reduced number 
of chromosomes, as might be supposed, if the drone is produced from an 
unfertilised egg. 

Proventriculus and Gizzard of Wood-cutting Bee.\]-L. Bordas gives 
a detailed account of the niinute structure of these parts. The gizzard 
not only triturates the food, but acts as a regulating filter, and prevents 
(by means of a valve) the material from passing upwards during the 
peristaltic movements of the mid-gut. 

* Science, n.s., xvii. (1903) pp 485-6. 
t Zool. Anzeig., sxx. (1906) pp. 719-21 (1 fig.). 
f Tom. cit., pp. 721-2. 

Anet. Anzeig., xxix. (1906) pp. 490-1 (5 figs.). 
11 Trav. Scient. Univ. Rennes, iv. (1905) pp 303-19 (9 figs.). 
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Apidse of Spain.*-Jose Maria Dusmet y Alonso is giving an account 
of the Bees of Spain, and deals in this section with the genus Cielioxys, 
of which he describes sixteen species. 

Social Wasps of Para.?-A. Ducke continues his study of the social 
wasps of Pard, and deals with seventeen genera. He gives an inbrest- 
iiig ethological classification, and fine illustratioris of the nests. 

Olfactory Sense in Ants.$-H. Pieron corroborates what other 
observers have shown, that ants recognise one another by smell. The 
only sensory basis in recognition is an olfactory one, but the reaction 
cannot be interpreted as a purely olfactory reflex. There are implicated 
ethological factors, adaptive responses wrought out by selection, which 
cannot be ignored. 

Stalked Egg of Cynipidz.5- E. Bugnion gives a detailed descrip- 
tion of the stalked egg of Cyn@s t o m  Bosc (C. argetztea Hartig), which 
has a pedicel (1.163 mm.) six times longer than the ovum proper 
(0 * 1!47 mm.). This is an adaptation to the mechanism of ovjposition. 
There does not wein to be any alternation of generations in this species, 
and it 11i;~y he that the development is parthenogenetic. The male is 
extremely rme, and at  the time when fertilisation could occur (in spring, 
when tlie female conies out of the gall), the ova are already completely 
surrounded by their envelope. It may be, however, that there is a very 
niinntc micropyle. 

Hermaphroditism in Lepidoptera.11-K. Wenke describes a herma- 
phrodite specimen of Ar.qy~znis paphia, wliich externally exhibited in a 
very inarked degree female characters upon the left half of the body, 
and male upon the right. Internally, there was a complete suppression 
of the male organs, while tlie female parts were not quite normal, being 
partly degenerate and partly absent. To the description is added a com- 
parative anatomical account of hermaphroditism in Lepidoptera in 
general. 

Glossina palpalis in Relation to Trypanosomes.T;-E. A. Minchin, 
A. C. H. Gray, and F. 0. M. Tulloch, communicate the results of a series 
of experiments. Their most important results appear to be :-(1) In- 
fected G. palpalis feeding on two healthy animals in succession com- 
municate the “Jinja” cattle trypanosome to the first of these only, 
showing apparently that the infection is conveyed by contamination 
of the proboscis. (2) Freshly-caught G. palpalis are capable of infect- 
ing animals with the trypanosome of sleeping sickness, but the number 
of fiy-bites required is very variable-f requently more than a thousand 
flies have fed on a susceptible animal without infecting it. ( 3 )  The 
development of sexual forms of T. gamblems in the alimentary canal of 
the tsetse-fly has been witnessed ; they are very similar to the forms of 

t 

* Boll. SOC. Espafi. Hist. Nat., vi. (1906) pp. 134-51. 
t Hol. Nus. Goeldi, iv., No. 4 (1905-6) pp 652-98 (4 pls. and 1 fig.). 
f Comptes Rendus, cxliii. (1906) pp 845-8. 

/I Zeitschr. Wiss. Zool., lxxxiv. (1906) pp. 95-138 (2 pls. and 15 figs.). 
T Proc. Roy. SOC. London, Series B, lxxviii. No. B 525 (1906) pp. 242-58 (3 pls . 

Arch. Sci. Phys. Nat , xxi (1906) pp. 536-9. 
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1'. brzicei described by Koch. (4) ,4fter 96 hours the trypaiiosoines 
disappear from the digestive tract of the fly. (5) Two new species, 
T. grayi and 7: tullochu, have been discovered to occur in freshly-caught 
tsetse-flies ; these forms are not development stages of 2'. p i z b i m s e ,  and 
have nothing to do with sleeping sickness. A. C. H. Gray, in an appendix, 
gives some notes on a Herpetomonns from the alimentary canal of Stomoays 
in IJganda. 

The '' Unpaired Organ " of Conopidae.*-R. R'. Streiff endeavours 
to throw some light on the nature of this organ, which is peculiar to the 
females of this fitinily of Uiptera. It is a peculiarly-developed fifth 
&mite, which appears to  have some function in copulation in wliicli the 
females bike iLn active part. 

Flies in Amb0r.t-F. Meunier discusses tlie Uiptera of the fanlily 
1)olicliopodidae which occur in Baltic amber, He has found representa- 
tives of seventeen genera, all of which are represented in the present-day 
fauna. ill1 the species tire extinct, but are nearly related to living 
forms. 

Internal Structure of Stomoxys.$ - The late F. G .  M. Tulloch 
described the internal structure of the Uganda variety of Stomoxys, with 
the main object of furnishing some comparison with Glossinn. An 
accnnnt is given of the alimentary, nervous, circulatory, and reproductive 
systems. 

African Termites and Termitophilous Insects.$- F. Silvestri 
reports on a collection froni the colony Eritrea, including Euternws 
heteraspes sp. n., and three other Termitidce, and among the termit- 
ophilons guests : I'ermdodisczis bellicosi sp. 11. (ii Stsphylinid heetlc), 
and l'tmurnntozenn nizdreitzii sp. 11. (a Dipterous insect). 

Catalogue of Cicadids.ll-W. L. Distant liiis made a critical 
cat;dogue of tlie chaos of over 1000 species of Ciciididae, wIiic.11 lie 
divides into three subfamilies :- 

A .  'I'yrnpanal lid present. 
(6 Tympana1 lid completely covering the tyni- 

m. Tynipanal lid leaving the apcrturc more or 
p n a l  aperture . . Cicadiiia.. 

less open . . Gaeaninx. 
1%. 'L'yinpi~na1 lid absent . . Tibicinin~!. 
Egg-opening Apparatus in a , Pentatomid.7-R. Heymous de- 

scribes in the embryonic stage of the Pentatomid Palomena dissrmilis a 
T-shaped chitinous ridge with a minute apical tooth, situated on the top 
of the heiid, iind adapted to force open the lid of the egg. When the 

* Zeitschr. Wisp. Zool., lxxxiv. (1906) pp. 139-203 (2 pls. and 15 figs.). 
t Comptes Rendus, cxliii. (1906) pp. 617-18. 
2 Proc. Roy. Soc. London, Series B, lxxvii. No. B 521 (1906) pp. 523-31 (5 figs.). 
5 Redia, iii. (1906) pp. 341-59 (22 figs.). 
11 A Synonymic Catalogue of Homoptere. Pert I. Cicadids. London : British 

T Zeitschr. f. Wiss. Insekten-Biol., ii.I(l906) pp. 73-82. See also 2001. Zentralbl., 
Museum, 1906, pp. 207. 

xiii: (1906) p. 648. 
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youiig animal creeps out, it moults, and loses this apparatus, which is 
another instance of a structure functioning only once in a life-time. 

Poliinating Capsid.*-0. M. Reuter describes Pa?rwiZea roriiliclre 
g. et sp. n., ii  new Capsid for Cape Colony, which seciires the pollinatioll 
of Roriduln gorgonins. There are few Capsids that are of importance in 
coiiiicction with pollination, but  this new form is me11 adapted for thi8 
role. The whole body is hairy, and this is true also of the antenns, 
tlie first two joints of the proboscis, and the very long legs. 
taxonomic point of view the new Capsid is d s o  interesting ; it  is :I type 
of ii new division (Pameridearia) of Capsick?. 

Colour-Varieties of Nebalenia speci0sa.t-F. Ris discusses some 
of the colour-vibrietics of this smallest of European dragon-flies, and his 
results, interesting in themselves, have particular importance, becallse 
they do not bear out the conclusions which I)iir\jrili ;tnd MicL: tch l~~ 
based on the facts knowu to them iii this coiiiiectiori. 

Spermatogenesis of Forficula auricu1aria.S - H. Zweiger has 
followed this out i n  cousidentble detail. Tlic nnnil~cr of ehromosonies 
is 26 : of these 6 are sii1;111, 2 inediulu, :~11(1 1 X litrgc. The liist are a h o s t  
alike in size, and in the first and second ni;ituratioii spindles thcrc :*re 
3,  1 ,  and !) respectively of these types. After several divisions the 
spermatogonia pass into ;t growth stage, when the cliromosomes arc 
equally distributed over the ~inclens. Subsequently ensues i i  microsome 
stage, when they are spread over the linin net, almost it11 taking part. 
In cells with an accessory chromosome, three of tlie chromosomes rctaiii 
at this time their compact form, dii lst  in those without an accessory 
chromosome only o w  retains its form. The maturtition divisions are 
described iu detail. 

New Genus of Rhipiphorida.$-lqilippo 8ilvestri gives ail ticcount 
of Rhyzostylops iquirendus g. et sp. ti., tind discusses its systeliiatic 
position. The fende ,  egg, and first larva mere found on tufa ground 
in Umbria, md the form is plnced provisionally, until the male is 
known, in the Rhipiphorids. The ttnteiinse and labial palps of the 
feiiiale are rudimentary-the mouth, iii f a t ,  is reduced to  i i  simple 
qe r tu re  with two short lateral appendages. The tarsi are single 
jointed. I t  appews to I)c intermediate between Rhjiidius and the 
Stylopi&. 

Cockroach.[(-Nelson Ann;tnclale discusses a species of 
Epilampm, living in an Indiau jungle stream. The tip of the body is 
held out of water, and the last spiracle j s  of a slightly tubular imture, 
and projects at  the side from below the posterior extremity of the 
seventh tergite, being provided with a thick ring of chitin. The anthor 
also notes thik a11 aquatic glow-worm (Lanipyrid) larva possesses :I stm.- 

From 

Aquatic 

* Zool. Anzeig., xxx. (1906) pp. 7234. 
t 3IT. Schweiz. Entomolog. Ges., xi. (1906) pp. 159-55 
f zool. ilneeig., xxx. (1906) pp. 220-6 (22  figs.). 
5 Redia, iii. (1905) pp. 315-24 (1 pl.). 
I/ Joum. .Asiatic Soc. Bengsl, ii. (1906) pp. 105-7. 
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shaped funnel and traches which can be extended from the posterior 
end of the body. 

Spermatogenesis in Locusta viridissima.*-H. Otte describes the 
differentiation of the mature spermatozoon-an intricate affair. The 
:Lnchor-sh;tpetl apical piece is due to the idiozonie ; the bilaterally- 
symmetrical head includes in its interior an " internal body " due to  
co-operhon of tlie products of the proxiiiial double-central-corpusclc ; 
i i i  Iialf of the sperniatozoa, the liead also includes an accessory chrorno- 
sonic. Relow the bead is :I short region due to the proximal double- 
ceiitr;il-corpuscle-the ceritrosomal connecting piece. Then follows a 
lung inetli;m piece, which consists of the intra-cellular axial filameiit 
pl ns  the mitochondria1 envelope. The head, connecting piece, and 
iiiediiiii piece are eiiveloped i n  a delicate cytoplasmic envelope. At the 
end of the median piece therc is the distal central corpuscle (invisible i n  
the iixtturc sperniatozoon), and then there is ;L delicate terminal thread 
diic to the cxtrtt-cellulilr axial filament. There seems 110 end to these 
niiniitia?. 

Tympana1 Sensory Apparatus of 0rthoptera.t-Josef Schwabe 
descrihes i i i  fnll detail the structure of the tympana1 apparatus, the 
:associated innsculature and nerves, and the nervous end-organs. His 
el;tl)or;atc meinoir docs at  last something like justice to these intricate 
niechaii isms. 

Injurious Insects in Ireland.$-George H. Carpenter reports on 
various injnrions insects and other animals observed in Ireland durinq 
tlic yeitr 1!)05 ; c. g., the cahbagc apliis (Aphis hrassim),  the diamond- 
I w k  moth (Plu rrut'iferarum), the winter moth (Cheimatobia 
b r z r m k  j, the 1)ecember nioth (Pacilocatnp p o p l i ) ,  the pith moth 
(Nlaatoilarnii vuioleiLtcfla), the rice weevil (Calandra orym) ,  and the 
mottled w i h w  moth (caradrmz puadr$uizctata)-the last infesting il 
dwclliiig h(J11Se ! The stern eelworm ( TyZ~mhus devastatriz), the straw- 
b tv?  celworm (Aphelei7chus f r q a r m ) ,  the field slug (Apio1i~na.c 
agrostis), m d  other injurions aniiiials outside the class of insects are also 
discussed. 

Large Larch Saw-Fly.§-R. Stewart Mac1)ougall gives an account of 
ATenzatics orir l ison i, which in recent years has been causing serious injury 
to larch trees in  Cumberland. To aid in identification, a description of 
the adnlt, caterpillar, cocoon, egg, and excrement is given, as well as a 
shkment of tlie habits and life-history of this insect. 

Studies on Thysanura.11-K. Escherich continues his studies on 
Thysanure, and reports a number of interesting new forms, which are 
chiefly terniitophilons Lepisrnatids. He describes as new genera, Hema- 
tslura, a transition type between Nicoletia and Atelura ; also Platystylea 
and Assmtcthin, both with very striking sexnal dimorphism. 

* Zoo1 Anzeig., xxx. (1906) pp. 750-4. + Zoologica. xx hoft 50 (1906) pp. 1-154 (5 pls. and 17 figs.). 

8 ?own .  Board of Agriculture, xiii. (1906) pp. 385-94. 
1 1  Lool. Anzeig., xxx. (1906) pp. 737-49 (32 figs.). 

Econ. I'roc. R. Dublin SOC., 1. (1906) part 8, pp. 321-44 (5 pls. and 8 figs.). 
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7. Araohnida. 

Anatomy of Boophilus annulatus Say.*-W. E. Allen describes the 
integument and musculature, appendages, alimentary tract, salivary 
glands, nialpighian tubules, sex oryans, etc., as well as several structures 
of unknown nature. I n  the alimentary canal there are six distinct 
regions. There is no special channel for the pssage outward of the 
salivary fluid during the act of blood sucking, though it inay escape 
around the upper and outer surfaces of the mandibles. It is also possible 
that the currents may alternate, salivii flowing in intervals of rest from 
suction. The salivary glands are of tlie compound alveolar type, rather 
over d mm. in length. In engorged ticks there appear to be on tlie 
anterior wall of the body epithelial folds of a glandular nature, but their 
use or method of discharging their secretion has not been made out. 

Genera of Water-Mites.t-R. €1. Wolcott gives R very nseful accouut 
of the genera of Hydntchnidae. The paper eribodies all inforinution 
on the subject published since the issue of Piersig’s monograph. An 
attempt is made at  grouping the genera i n  divisions of higher rank, a 
type-spccics is fixed for each genus, ;tiid diagnostic key-artificial, but 
completc-is given for all the known freshwitcr genera. 

Phytoptids and Witch’s Broom of Birch-Trees.$-H. T. Gussow 
has studied numerous Cases of ‘‘ witch’s broom ” on English birch-trees, 
and he never found one which was due to fCxonseus turyiiius, or other 
mycelial infection. They arc due to Phytoptus (Eriophyes) r71dIs, which 
also caiises thc bud-galls. He does not seem to believe much in the dis- 
tinctions between Phytoptus rutlis and related “ species.” Professor 
NalepL found Ph. rictiis in the termiiial buds, Ph. betiilaz in the bud- 
clusters, and Ph. rzrdis in the witch’s broom. The author describes the 
stracturc of the mitc and some stages in the development. 

New Species of Fossil Limulus from Jurassic of Sweden.§-R. T. 
Jackson describes from the Liassic Sandstone at  Hiir, in Scania, a frag- 
ment-a sandstone cast of a portion of the riqht dorsal side of a large 
cephalothorax-of what he regards as a new species of Limulus (L.  
nntJiorsti). He compares it with the other three or four fossil species, 
and notes that this is the first occurrence outside of Gernmig. 

f. Crustacea. 

Annulus Ventralis of Cambarus.l]-E. A. Andrews describes the 
peculiar aunulus ventralis of the females of the crayfish genus Cambarus. 
Of the nine genera of crayfishes Camhnrus alone has this peculiarity, 
which varies from species to species. It is an elevation of connective 
tissue covered by epidermis, forming an exoskeletal pocket, with an 
open orifice a t  one end and a suture along its side. The male fills this 
pocket with sperms and seals the orifice with secretion from the vas 

* Trans. Amcr. Micr. SOC., xxvi. (1905) pp. 245-50 (4 pls.). 
t Tom. cit., pp, 161-243 (10 pls.). 
$ Zeitschr, f.  Land. und Forstw., x. (1906) pp. 1-9 (2 pls.). 
§ ArBiv. f .  Zool., iii. (1906) No. 11, pp. 1-7 (2 figs.). 
11 Proc. Boston SOC. Nst. Hist.,  xxxii. (1906) pp. 427-79 (6 pls.). 
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deferens. Within this pocket the sperms rernaiii protected from tlie 
water, sonietimes for iiioiiths, until by muscular contraction they are 
dischnrgecl on the o\ a. The eniploynient of a sperm-receptacle iii 
Camhurus is ;I higher specislisation than the mode of indirect sperm- 
transfer in  Europcaii species of Astucics. The nearest approximatioii 
would seem to be the sperm-receptacle of Homurus amarictinus, and that 
would seem to have been acquired iiidependently . With the evolution 
of some sixty f o r m  of speriii-traiisferriiig organs in the males tliere 
seem to have I m n  evolved as inany corresponding forms of annuli. 

Decapods of the Red Sea."-G. Nobili gives aii ;~ccount of the 
Dec;iyotl:t and Stoiiiatopoda of the Red Sea. Of Decapod:i nlonc there 
iire 1x3 genera and 451 species. 

Mediterranean Cumacea.t-W. T. Calman reports 011 :t collection 
of (hmucea made hy tlic late F. A. Krupp in the neighhourhood of 
Capri. It is interesting to notice that of the 25 species recorded froiri 
depths exceeding 100 metres in  the Mediterranean, 15 occur :it 
corresponding depths off the West of Ireland. Some new species arc 
described : Ct6mellopsis ptirita,ii, Procnmpylnspis bonnieri, Pmyyiaspis 
vilren, C. spiir OSM, and Diastylis caprieuxis. 

Variation-5 tudy on Atyaephyra desmarestii.$-Artliur Rroiek 
has madc a 1)ioinetric study of the variability of the upper and lower 
rostra1 teeth, of the paired deiiticles on the margins of the telson, and 
of the distal set= of tlie telson. 

Life-History of Polyphemus pediculus.5-L. Keilliack finds that ii i  
the  Rruniinen Lanke near Berlin this C'ladoceran shows two repro- 
ductive periods in the year, one in June and :I second in October. 
After the first forin:ttion of resting eggs the animals becoirie scarce ; 
they iiicrease steadily towards the time of the second reprodiictioii ; in 
winter they are entirely absent. The short cycle is, as Ekmaii suggests, 
:L reniiiiiscence of the short Arctic suinnier ; its repetition is an adaptit- 
tioii to :I temper& climate. 

Crustacea of the Forth Area.ll--Thonias Scott lias published thc 
second p r t  of his catttlogue- :I noteworthy piece of careful faunistic 
work- (leiding with 132 Ostrticods, 306 Copepods, and 13 Cirripediit. 

Polyandry of Scalpellum 8tearnsi.S-P. P. C. Hoek points out that 
i n  this species- one of the largest forms of the genus-from shallow 
w;ttcr off the coast, of ,Japan, there is very pronounced polyandry. 
As a r~ile, the number of nmles found attached to the capitulum 
of the feiiide or of the hermaphrodite is one at  each side only ; in 
some species it is two or three, and the largest number Hoek has observed 
is five. k i t  iii Sr. stpnriisi, in which the large specimens with fully 
derelopcd capitulum are females, the part of the r;ac or mantle which 

There is a rdsume in German. 

* Ann. Sci Xat.  (Zool.) iv. (1906) pp. 1-192 (11 pls.). 
t AIT. Zool. btat. Neapel, XTII .  (1906) pp. 411-32 (2 pls.). 

hB k. Bohm. Ges. Wiss., xi. (1904, received 1906) pp 1-71 (1 pl.), 
$ Zool. Anseig., xxx. (1906) pp. 911-12. 
1; l'roc. Roy. Phy5. SOC. Edinburgh, xvi. (1906) pp. 267-386. 
7 l'roc. Section of Science, li. Akad. Amsterdam, viii. (1906) pp. 65944. 
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unites the two scuta behind or heneath the addnctor inuscle is covered 
with a crusty (Bryozoon-like) covering of over a hundred minute males. 
“ Why did they choose for attachment ii place which is less favourable 
for impregnation ? Recmse they were so nnmeroiis and did not find 
space enough at  the ordiiiary place.” 

Ostracodal Limestone.*-F. Chapman describes a rock from 
Durlstone Bay, Dorset (Upper Purbeck Series), which is interesting as a 
striking example of limestone almost entirely composed of the valves of 
Ostracoda-name1 y , species of C‘ypr idea. 

New Zealand 0stracoda.f-F. Chapnian reports on a collection of 
Ostracods dredged off GreiLt Ha,rrier Island. Of the fourteen species 
noted, nine are new to the New Zeahnd area, arid Cytherideis hedleyi is 
a new species. In the same pdper he deals also with Foraminifera (see 
Protozoa). 

Marine Copepods of Rhode Island.$-L. W. Wi1li:ims reports on :L 
collection including twenty-six free-swiuiming Copepods, one parasitic 
form (Arqdus laticauda Scott), and a metananplius of a parasitic form 
(G’alig’ris or Lepeophtheirus). The following new species itre described : 
Pseudo-diaptomus roron.ai%s, Eurytemorn ainericni~u, Tortrrmcs srta- 
r:audatus. 

Copepods from Farther India, Sumatra, and Java.§-E. v. 1)aday 
reports on a collection of oriental Copepods, inclnding Cyclops asperi- 
corais sp. n., Attl’rmylla ymndidieri (Guern. Rich.), A. decoruta (lhd.), 
iVitocru platypus sp. II., Dactylopus &qurtha HI. and Bich., Laophoiatc? 
molhmmed Hl. R., and Yiaptomus v’isitu sp. n. 

New Species of Caligus.11-P. Gadd describes C’allglu deiztatus sp. n., 
found in abundance by Einar Lonnberg on carp in the Caspian Sea. 
The female resembles 6‘. remorm, but has a very characteristic cephalo- 
thorax ; the male resembles C. branchidis, and is somewhat larger than 
the female. 

Parasite of Corynactis viridi8.q-A. Quidor describes Hesoylieolir 
rkla,gei g. et sp. II., which ProfessorYves 1)clage found at  Roscoff in the 
mesoglea of C‘orynactis uiridis. The body of the adult is elongated 
(7-8 mm.) and cylindrical, with distinct head, and indistinctly segiiiented 
thorax and abdomen. There are two pairs of antennte with sharp hooks, 
short mandibles beside the siphon, and rudimentary maxille. The 
young occur isolated in the mesoglcea, the adults unite and form 
a whitish sub-ectodermic tumonr on the Cory,anc.tis. The young are 
liberated as metananplii. Infection js via the ectoderm, but endoderinic 
infection is possible. I n  nmny respects this interesting new form recalls 
the Monstrillide. 

* l’roc. Geol. Axsoc., xix. (1906) pp. 285-5 (1 pl.). 
t Trans. New Zeeland Institute, xxxviii. (1906) pp, 77-112 (1 pl.). 
1 Amer. Nat., xl. (19%) pp. 639-60 (23 figs.). 
5 Zool. Jehrb., xxiv. (1906) pp, 175-206 (3  pls.). 
11 drkiv. f .  Zool., iii. NO. 15 (1906) pp. 1-9 (9figs.). 
7 Comptes Rendus, cxliii. (1906) pp. 613-15. 
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Annulata. 

Behaviour of the Earthworm.*-11. S. Jennings inquires into the 
factors which determine the direction in which the earthworm moves. 
When ii local stimulus is applied to one side of the anterior part of the 
eartliworin, :my one of the following varied methods of action may 
result : there miiy be merely a slight swelling of the region stimulated ; 
the worm may turn the anterior end away froin the side stimulated ; it  
may tiirn the head towards the side stimubted ; it may creep backward, 
or forward, or first backward and then forward; thc head may be 
merely retrxted ; the animal mdy make a sudden right-about-face, in- 
tercliangiiq the position of anterior and posterior ends ; the anterior 
fourth of the body may be raised in the air and waved wildly about. At 
least nine different methods of behaviour may follow the stimulus. 
1Vli:ht arc the determining factors ? 

The followirig groups may be distinguished :-A. Extcrnd factors : 
(1) iritcrisity of the stimulation, (2) localisation of the stimulus. 73. Iii- 
ternal factors : ( 3 )  the reaction depends partly on what the aniinwl has 
done, and on its position, just before receiving the stimulus ; (4) the 
rcwtion depends partly on the general tendency of the animal to more 
in a certain u~iy,  namely, forward rather than backward ; (5) the rc- 
action depends partly on the direction in which the animal is crawling 
a t  the moment when it is stimulated ; (6) the reaction depends partly 
on previous stimuli received, according as the earthworm is in a state of 
rest, or of tnodcrate activity, or of excitement, of which there are many 
different dc, wees. 

“ The movement at a. given time demonstrably depends, not alone 
on present external conditions, but also on former external conditions, 
former actions of the organisms, and present internal physiological con- 
ditions tliiit ;ire determined in many differcnt ways. The direction of 
niovemeut of one of these organisms cannot be represented as a simple 
functioii of the direction of impact of some external force, but is the 
complex resultant of niany different factors.” 

As i n  his expcriments on Infusorians, so here Jennings finds evidence 
that stimulation muses varied movements, which do not all lead to\.vard 
the condition finally attained, and that those inovernents which do lead 
towards this final condition (the “ optimum ”) are followed up more 
decidedly than the others. The behaviour may perhaps be most accu- 
rately characterisctl as “ selection from among the conditions produced 
by varied niovements.” 

Maturation and Fertilisation in Saccocirrwt-F. Hempelmarin 
describes the processes of oogenesis, maturation, and fertilisation in 
S‘accorirrus pupillocercus, and finds that they follow the regular routine. 
One remarkable fact, however, is that the spermatozoa pass by a direct 
route of communication between the receptaculum and the ovary, that 
they make their m y  into the latter, and penetrate even half-ripe oocytes. 

* Journ. Esper. Zool., hi. (1906) pp. 435-55 (1 fig,). 
t Zool. Anzeig., xxx. (1906) pp. 775-84 (19 figs.). 
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Development of Protodrilus and Saccocirrus.~-Umberto Pieran- 
toni describes the early stages of development, and the formation of the 
larva in these two archiannelids. 

Pelagosphsera aloy~ii.t-~4ngelo Scnna givcs a careful description 
of this pelagic form, and comes to the conclusion that it is simply :I 
larval stage in the development of S@unculus. 

Revision of the Naidids.$-E, Piguet has studied the Swiss 
Naididit: (%8 species), and gives a diagnostic key and a systeinatic 
revision. The various genera-Paranais, Clmtogaster, Ophidonais, 
Naidium, Nais, Dero, etc., are passed under review. The influence 
of the seasons on the manner of life, the coloration, the budding, and 
the sexual reproduction is illustrated. 

Naididae of North America.§-L. B. Walton describes the Naids 
of Cedar Point, Ohio, and gives synoptic tables for tlie separation of 
the genera of this family, and similar tables of species for the genera 
represented. Five genera are dealt with in detail, and seven new 
species are described. 

Maturation-processes in Ophryotrocha puerilis.11- A. and I<. E. 
Schreiner describe the processes of maturation in the oogenesis and 
spermatogenesis of this Annelid. The processes agree entirely with 
what the authors have described in Tomoyteris. 

Sex-Determination in Dinophilus apatris.T-Hans Freiherr von 
Maisen finds that in this primitive worm sex-determination occurs in 
the ovary and depends on the nutrition of the ovocytes. The better 
the nutritive conditions the more “female” ova are produced. The 
influence of temperature is not direct, it operates by favouring, or 
inhibiting the nutritive conditions. In  general the nutritive conditions 
are most important, but it is not to be supposed that throughout the 
aninial kingdom this is the only sex-determining factor. There are 
several co-operative fators, and the period of sex-determination varies 
from case to case. 

Nematohelminthes. 

Abnormalities of Sex Organs in Ascaris.**-H. Balss describes in 
Ascaris lumbricoides a tripartite uterus, all the divisions of which pro- 
duced eggs in a normal manner. W. Harms records a case of a female 
Ascaris megalocephata, in which the uterus is unpaired, and an example 
of an Ascaris of undetermined species, also a female, in which the vaginal 
opening occurs upon the left side in a dorso-lateral position, at the usual 
distance from the anterior end. 

* >IT. 2001. Stat. Neapel, xvii. (1906) pp. 515-23 (2 figs.). 
t Raccolte Plaiictoniche (R. 1st. Stud. Sup. Firenee) ii. (1906) pp. 53-78 (2 pls.). 
t Rev. Suisse Zool., xiv. (1906) pp. 185-316 (4 pls.). 
§ Amer. Nat., xi. (lm) No. 478, pp. 683-706 (12 figs.). 
11 Anat. Anaeig., xxix. (1906) pp. 465-79 (17 figs.). 
T Arch. llikr. Anat., lxix. (1906) pp. 63-99 (1 pl.). 
** Zool. Aneeig., xxx. (1906) pp. 485-E., 
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Spermatozoa of Ascaris.*- H. Marcus describes the peculiar 
sperinatozoa of Ascaris lumbricoides, and calls attention to the numerous 
pseudopodia which make the spermatozoon sometimes Heliozoon-like. 
He observed the gradual penetration of the ovum, and suggests (with 
Zacharias) that a fermentative action may perhaps dissolve the mem- 
brane. He also discusses the apparently unimportant “ refractive body,” 
the chromatoid granules around the nucleus, and the probable conceal- 
ment of a centrosome within the chromatin-nucleus. 

Trichosoma tenue in Liver of Erinaceu8.t-B. Galli-Valerio de- 
scribes from the liver of Erinaceus europadus eggs and adults of this 
Nematode obstructing the lumen of the biliary canal. The walls were 
thickened, and at certain places the parenchyma of the liver was replaced 
by eggs surrounded by connective tissue. The liver had the appearance 
of suffering from miliary tuberculosis, but microscopic examination 
revealed the true cause of the lesions. 

Pathogenic Action of Intestinal Worms.$-J. Guiart thus sums 
up the inodes of action of gut parasites. They may through stimulation 
of nerve endings institute reflex disturbances, causing sickness. By 
secretion of substances more or less toxic, red blood corpuscles may be 
destroyed or nerve centres affected. By causing ulceration of the 
mucous membrane, an opening is made for the entrance of toxins and 
bacteria. It appears from the facts adduced that intestinal worm play 
an important part, especially in tropical pathology. 

Platyhelminthes. 

Multiple Echinococcus in Body Cavity of Man.fi--l>r. Kablukoff 
gives an account of six cases where numerous echinococcus vesicles were 
present in the body cavity. The author is 
of opinion that the presence in the body cavity of the echinococci was 
due to the rupture of a cyst or cysts. 

Development of Tsnia serrata.11-C. V. Janicki gives an account 
of the early stages in the development of this tapeworm-the immature 
ovum (with its chromidial apparatus (3) ), the yolk-cells, the segmentation 
into niacromeres and rnicromeres, the formation of the egg-envelope, 
and so on. 

Life-history of Trematodes of Fishes and Amphibians.B-D. 
Ssinitzin has made an important series of observations on Distomum 
cygnoides (which lie calls Gorgodera loossi) of Rana esculenta and 
R. temporaria, which has Epitheca larvae as its intermediate host, and on 
other Trematode parasites of frogs. He also discusses Phyllodistomum 

Four of the patients died. 

* Bid. Centralhl., xxvi. (1906) pp. 427-30 (5 figs.). 
t Centralbl. Baht. Parasitenk., xli. (1906) pp. 746-7 (1 fig.). 
$ Arch. de Parasitol., ix. (1904) pp. 175-86. 

5 Arch. f .  Klin. Chir., lxxviii. (1905). 

/I Zool. Anzeig., xxx. (1906) pp. 763-8 (7 f igs . ) .  

See also Centralbl. Bakt. Para- 

See also Centralbl. Bakt. Parasitenk., 
sitenk., xxxviii. (1906) pp. 215-16. 

xxxviii. (1906) p. 218. 

Zool. Zentralbl., xiii. (1906) pp. 681-9. 
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f o l ium . of various fishes, which has its first intermediate host in 
Dreissansin pnlymorphn. He proposes a genus Gorgoderina for Trema- 
tode parasites of the ureter and bladder of fishes, and Gorgotlera for 
Trematode parnsites of the bladder of frogs. The original paper is in 
Russian, but a full summary will be found in German under the reference. 

Land Planarian in Ohio.*-1,. B. Walton records the occurrence of 
a species of Rh>ynchodemus at Gambier, Ohio, which differs in many 
particulars from R. sylvaticus, the only terrestrial planarian hitherto 
described from the United States. 

Incertm Sedis. 

Rhabdop1eura.t-C. Vaney and A. Conte discuss the structurc, 
budding, and affinities of Rhabdopleura nortnnizi. They do not find any 
definite septum between the three regions of the animal. As to the 
ccelom, all that can be said is that betarcen the body-wall and the 
internal organs there are connective cells, separated by htcunae more or 
less developed. They do not find any collar pores or prostomid pore, and 
they do not believe in the " notochord." They failed to find a citrdiac 
vesicle. There is no evidence that the so-called central nervous system 
is really nervous. The branchial grooves cannot be homologised with 
gill-clefts. There is no skeletal tissue. The ovary, hitherto undiscovered, 
lies at  the base of the retractile stalk and develops at  the expense of the 
axid portion of the same. The nearest affinities of Rhabdoplezira are 
with the Endoprocta. 

Larval Nephridia of Phoronis.$-Crosswell Shearer shows that in 
the yoiiiig larva of Phorotbis the nephridia develop as outgrowths of the 
diverticula into which the ectodermic nephridial or a n d  pit divides, and 
that the solenocytes arise as direct outgrowths of certain cells of the 
sides and ends of the nephridial canals. Nephridia and Rolenocytes are 
therefore of ectodermic origin. 

I n  early stages the nephridial canals are long and slender openings at  
the posterior end of the larva on either side of the anus. During 
development the canals shorten and thicken, and their external openings 
move forward until in the Actinotrocha larva they open behind the ring 
of tentacles on the anterior end of the trunk, where they project inwards 
and forwards between the preseptal ccelorn and the gut wall, into the 
haemoccelic space of the collar region. They are closed, never com- 
municating with the blastoccelic space in which they lie. During 
metamorphosis the canals of the larval organs persist as the canals of the 
adult nephridia, which acquire openings into the ccelom by means of 
ciliated funnels of unknown origin. The main ccelomic cavity of the 
larva, the body cavity of the adult, appears a little after the nephridia 
a8 a small space on the dorsal side of the rectum, apd is from the first 
unpaired. Only after metamorphosis do the nephridia come inte 
relation with it. 

* Ohio Naturalist, v. (1905) No. 3, p. 254. 
t Rev. Suisse Zool., xiv. (1906) pp. 143-83 (4 pls.). 
1 &IT. Zool. Stat. Neapel, xvii. (1906) pp. 487-514 (3 PIS.).  
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New Mesozoon.*-V. Dogie1 describes Haplozoon armutum g. et sp. n., 
which represents a new group of Mesozoa. It was found abundantly 
i n  the anterior part of the intestine of an Bnnelid, Travisia forbest, 
attached to the mall. Thc youngest stage consisted of a single spindle- 
shaped cell, with an anterior attaching apparatus. From this unicellular 
stage there developed by nuclear division a two-celled stage. Beneath 
the hard stilet there was a tuft of contractile pseudopodium-like attaching 
filaments issuing from it single opening in the cuticle of the anterior 
cell. More cells are divided off from the anterior cell, and as each new 
cell is formed the others divide. Thus an elongated single-layered 
animal with i i  few oblique rows of cells is formed. The largest specimen 
was 0 * 5 mni. in length, and consisted of 56 cells. The 2-6 cells at  the 
posterior end become full of refractive bodies, and each divides into four. 
These arc the germ-cells, and they are liberated in pairs into the lumen 
of the Annelid’s gut. 

Echinoderma. 

New Californian Starfishes.? - W. X. Fisher describes from 
Montcrey Bay, California, Astropecten californicus sp. n., a long-rayed 
form, with numerous actinal adambulacral spines. The infero-marginal 
plates are narrow, with a transverse aboral series of about three spines on 
the cdge of the ray, and with auxiliary spinules. Alexandraster in@atus 
sp. n. is also recorded from the same area. It has short and thick rays, and 
strongly grooved adambulacral spines. The furrow spines are prominent, 
and not conspicuously smaller than those of the actinal surface. 

Commensals of Echinoderms.$-Ch. Perez notes that the burrows 
of Synapta often contain B Polychst (Ophiodromus flexuosus, one of 
the Hesionis) and an Amphipod. The Polychzt has been hitherto 
known only as a comniensal of Astropecten. and the Amphipod as a 
commensal of the burrowing Spatangid Echinocardium cordaturn. Thus 
the usual cousttincy of commensal association is not without exceptions. 
Hitherto, however, Acholoe nstericola has only been found on Astropectera. 

Species of Pseudocucumis and Phyllophorus.5-Hjalmar Ostergren 
seeks to get a t  the facts of the case in regard to Pseudocucumis rnixta 
Qstergren, Phyllophorus pellucitlus Fleming, and Ph. communis 11. Dubeu 
and Koren, which seem to have a perplexing synonymy. 

Ccelentera. 

Alcyonarians from Zanzibar.))-J. Arthur Thomson and W. D. 
Henderson report on a collection of littoral Alcyonarians made by 
Mr. Cyril Crossland at  Zanzibar. The collection includes over 60 
species, of which 25 are new. The most interesting new forms in the 
collection are the following :-Cluvularia pregnans (viviparous), Si$hono- 
yorgia intermedia (an annectent type), Cdogorgia reptans (with encrusting 

* 2001. Anzeig., xxx. (1906) pp. 895-9 (9 figs.). 
t Tom. cit., pp. 299-302. 
1: Proc. Verb. SOC. Sci. Bordeaux, 1904-5, pp. 57-8. 
5 Arkiv. f .  Zool., iii. No. 16 (1906) pp. 1-23 (3 figs.). 
I/ Proc 2001. SOC. London, 1906, pp. 393-443 (6 pls. and 1 fig.). 
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habit), ,Virgularia multicalycina, Pteroeides r&%.iurn, and Pt. pulchelhm. 
Attention is given to the great variability of the species of Clavularia 
and Xenia, e.g. as to the number of rows of pinnules, the number of 
pinnules, the bare streak on the tentacles, the spicules, and so on. 
Mr. Crossland adds notes on the localities. 

Deep-sea Alcyonarians from Indian Ocean.*-J. Arthur T ~ O ~ S O I ~  
and W. D. Henderson reporb on a collection of Deep-sea Alcyonarians 
made in the Indian Ocean by the Royal Indian Marine Survey Ship 
‘ Investigator.’ The collection includes 86 species, of which 61 are new. 
There are 6 new Stolonifera, 8 Alcyonacea, 3 Pseudaxonia, 22 Axifera, 
and 22 Stelechotokea. I t  has been foiind necessary to establish five new 
genem-Stermanthiu and Agaricoides (separately described bp J. J. 
Simpson) in the family Nephthyids, sub-family Siphonogorgina ; 
Acanthomuricea and Calicogorgia in the family Muriceids ; and 
Thesboides in the family Kophobelemnonids. 

Some of the new spccies are of considerable interest, e.g. a stalkless 
form of Sarcophytum aberrans growing on a huge sponge spicule 
(300 mm. in length by 2-3 mm. in breadth) ; Chironephthya macro- 
spiculata with spicules over 8 mm. in length ; Protocadon iizdiczm, a 
new member of the genus hitherto represented only by Kolliker’s 
P. molle ; and 80 on. 

Embryos have been found iib situ in eight cases, so that the list of 
viviparous Alcyonarians is greatly increased. In the notes on geo- 
graphical distribution the widespread occurrence of some deep-sea types 
is well illustrated. Some of tlie epizoic animals are interesting, e.g. a 
peculiar Solenogaster, Rhopalomenia gor,qonophila (?), on Acamptogorgia. 
circium sp. n. 

Primary Septa1 Plan of the Rugosa.7-R. G. Carruthers finds from 
a study of Zaphrentis and other lower Palaeozoic corals that the primary 
septa1 plan of these Rugosa is hexamerous, and is arrived a t  by an 
insertion of bilateral pairs analogous to that occurring in the soft parts 
of the rest of the Madreporaria. Thus, the Rugosa come intci closer 
association with modern corals, and the idea must be dismissed that 
they are primarily tetramerous. 

Fragmental Fission in Metridium marghaturn.$ - M. L. 
Hammatt finds that this occurs frequently in nature. From a study of 
sections it is inferred that the body becomes bilaterally symmetrical 
before the fragmental fission takes place, this occurring always, as far as 
observed, on the larger side, and that the fragment thus cut off includes 
body-wall (formed on the side next the parent by infolding of the 
parent body-wall), and parts of directive and other mesenteries on one 
side only of the plane of symmetry of the parent animal. The infold- 
ing is essentially like the constriction which separates the Hydra bud 

* An Account of the qlcyonarians collected by the Royal Indian Marine 
Survey ship ‘ Investigator in the Indian Ocean. I. The Alcyonarians of the 
Deep Sea. Calcutta, 
1906, xvi. and 128 pp., 10 pls. 

Printed by order of the Trustees of the Indian Museum. 

t Ann. Nat. Hist., xviii. (1906) pp. 356-63 (1 PI.). 
$ Amer. Nat., xl. (1906) pp. 583-91 (2 pls.). 
Peb. 20th. 1907 E 
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from its parent, but the basal attachment slightly modifies the process. 
The fragment cut off curls together until its extremities meet, making 
parts of mesenteries before nearly parallel now radial in arrangement, 
thus attaining the sea-anemone structure with the least expenditure of 
energy. 

Development of Cunina proboscidea." - J. Stschelkanowzew liiis 
h e n  able to work out the development of this Medusa. It seems 
likely that its life-history is complicated by the occiirrence of tuo  
distinct generations. The one leads a parasitic life, complicated by the 
hidding of its larval stage and the consequent forniation of colonies. 
From the ova of the Medusae which are produced by these colonies, 
the second rudirnentwy generation develops (in their eudoderin :nid 
gitstro-vascular cavity), and eventually infects Cilrmariizn lrtrstrtc. 

Hydra orienta1is.t-Nelson Annandale describes this iiew species of 
Hydra from Bengal. I t  i s  related to K. yrisea, which it i*esembles in  
the structure of its normal egg. The number of tentacles differs at 
different seasons in different generations. Comparatively few buds are 
produced. Vertical fission occasionally occurs. The species i s  diuxioiis. 
A rise in temperature induces a proportion of the indiyiduals in an 
aquarium or a pond to develop testes ; if considerable, it may induce it 

few of those that remain to produce eggs. As a result of exhaustioii 
eggs we  sometimes produced which do not secrete a horny outer shell. 
Iiidividuals are short-lived and perish after sexual reproduction, several 
qenerations baing completed iii a year. 

I t  is 
far from plastic to changed conditions, and heat is most inimical to its 
life. I t  moves away from light, probably because it is repelled by heat. 
It progresses chiefly by crawling. The colour is due to solid particles in 
the endoderm derived from the food, and in unfavourablc Condition8 
the polyp may lose its colour. 

Bionomical Relations of Hydra orienta1is.S-Nelson Annandale 
notes that unicellular Alge settle on the surface of Hydra orientalis--- 
this might be the beginning of symbiosis. What fieems to be Vortirelln 
moizilata was found attached in groups to the body of the polyp. The 
polyp is not infrequently attached to the shell of Palutlka, wliich is 
undoubtedly useful to the Hydra. A chironomid larva feeds on Hydra 
orientalis. The oriental Hydra feeds in the early morning-on Cladocera, 
Copepoda, Rotifers, minute Oligochaeta, and insect larvae. 

Budding and Sexual Reproduction in Hydra fusca.5 - Richard 
Hertwig has made a careful study of this fresh-water polyp. It is 
distinctly male or female. A distinction between a stalk and a pigmented 
body is very marked. There is a definite rhythm in the budding. The 
buds appear one above the other a t  regular distances. This depends on 
nutritive conditions. The similarity between the early stages of buds 

The Indian species is more delicate than the Europeaii foniis. 

* MT. Zool. Stat. Neapel, xvii. (1906) pp. 433-86 (2 pls.). 
.t JIem. Asiatic SOC. Bengal, i. No. 16 (1906) pp. 339-59. 
1 Journ. Asiatic SOC. Bengal, ii. (1906) pp. 109-16. 
5 Biol. Centralbl., xxvi. (1906) pp. 489-508. 
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a id  the early stages of oogenesis is eiiiphasised. The question of the 
factors determining gemmation or sexual reproduction is discussed. 
There is a correspondence between a constitutional “ depression ” of the 
polyp and the development of gonads. 

Porifera. 

New Desmacidonidae.*-W. Lundbeck reports on some of the 
Desmacidonida: (the Esperellinze, seu Mycalina:) of the ‘ Ingolf ’ Espedi- 
tion, discussing 14 genera and F!) species, of which 32 are new. 
Considerable attention is puid to the characterisation of the chele and 
anchor spicules. 

Development of Sycandra raphanus.t-E. Hammdr found sexually 
mature individuals at  every season of the yeiir at Naples. The ova wise 
from ameboid wandering cells in the middle stratum, and devour other 
;Lmceboid cells. After the larva: fix themselves, an indefinite middle 
stratum appears. It did not seem as if the spicules had an intra-cellular 
origin. The flat epithelium lining the oscular-tube and the proximal 
p u t s  of the radial chambers seemed to be endoderniic in origin, as if 
modified from the flagellate cells of the larva. The latter seem to hare 
no collar. Like the collar-cells of the ildult, they have i l  distinct 
blepharoplast from which tlie flagellum springs. I n  well-preserved 
material Hammar codd not find Sollas’s membrtmes, rod-like structures 
in the collar, or iris-like basal diaphragms. 

New Siliceous Sponges from Africa.$-L. Raer reports on four 
spccies of Tetraxonida, and sixteen species of Monnxonida (of which 
fifteen are new), from Zmzibar, Cape Town, and Papeete. 

Sponge Spicules.§-Celso Arevnlo hus iiindc some optical investiga- 
tions on the siliceous and calcareous spicules of Rpanish sponges, e.g. of 
Leucolain, and propounds a theory of their mode of form n t‘ ion. 

Protozoa. 

Chemical Nature of Acantharian Skeleton.[( -0. Butschli finds 
that the skeletal substance of Poclactiiieliics and other Acantharia consists 
mainly of strontium sulphate, probably in tlle form of cdestin or the 
like. 

Studies on Acanthometridae.7-W. Alielck corninunicatcs some of 
the results of his studies on Pacific Oceau hcenthomethrida:, especially 
a8 regards the skeleton-the number and arrangement of the spines, the 
central union of the radial spines, the cross-sections of the spines, and 
so on. The genus Acccnthoibia seems to represent the phyletically oldest 
group of Acanthometridw with radial spines. 

* Danish ‘Ingolf ’ Exp., vi part 2 (1905) pp. 1-219 (20 yl5. a id  7 figs.). 
t SB. Ges. Natur. Berlin, No. 5 (1906) 4 pp. 

Arch. Natur., lxxii. (1906) pp, 1-36 (5 pls.). 
5 Boll. SOC. Espafi. Hist. Nat., vi. (1906) pp. 368-75 (3 figs ). 
11 Zool. Anzeig., xxx. (1906) pp. 784-9. 

See also Zool. Zentralbl., xiii. 
(1906) pp. 451-2. 

Tom. cit., pp. 754-63 (3 figs.). 
1.; 3 
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Studies on Sarcodina.*-E. Penard describes various Swiss Sarco- 
dina-Amphizonella violncea Greeff, Zonomyza violacen Niid in ,  Placo- 
cystis glabrn sp. n., and other forms. 

Multinucleate Amebae.? -A. gtolc describes the occurrence of 
multinucleate forms of Amaba proteus when the conditions of culture 
are altered (either scarcity or superfluity of food). The multinucleate 
forms arise either by multiplication of nuclei or by the fusion of several 
uninncleate individuals. They give rise by division to normal uni- 
nucleate forms. 

New Zealand Foraminifera.$-F. Chapman reports on a collection 
of Foraminifera dredged off Great Barrier Island. The sounding was 
remarkable for the extraordinary abundance of specimens of Biloculina, 
Nodosnrm, Cristellaria, and Fruncatulina, and their full development is 
indicative of especially favourable conditions of life in this particular area. 
Another interesting feature is the presence of a large number of forms 
which have hitherto been found in dredgings from other, widely removed 
areas, generally in the northern hemisphere, and particularly froin the 
colder waters of the Temperate Zone. The author enumerates 103 
species, of which 57 are new to this area, and Brachys+hon corbulijormis 
is a type of a new genus. I n  the same paper he deals also with Ostracods 
(see CRUSTACEA). 

Genus Actino1ophus.B-L. B. Walton gives a review of the species 
of this genus of Heliozoa, and describes a new form, A .  minutus sp. n., 
from Gambier, Ohio, the first of this group to be recorded for America. 

Treponema pallidum Penetrating the Ovum.[(-Levaditi and 
Sauvage report a case in which this spirochzte had penetrated into the 
ovarian ova of a child. According to R. Koch the spirillum of tick- 
fever may infect the ovum of Ornithodoros inoubnta; according to 
Levaditi and ManuBlian, Spirillum gallinarum may penetrate the ova of 
infected fowls. It seems, therefore, that there may be infection of ova 
from a syphilitic mother, quite apart from placental infection of the 
fmtus. 

Note on Treponema pal1idum.T-B. Galli-Valerio confirms the 
observations of other workers that the appearance of this parasite may 
be greatly altered in preparations fixed over the flame. The spirals are 
more open and the typical characters lost. This is especially so if the 
preparation is warmed before drying. Its most reliable distinguishing 
feature is its thinness and its staining reddish with Giemsa’s preparation. 

Spirochaeta pallida in Syphilitic Sections.**--E. Bertarelli and 
G. Volpino record the occurrence of Spirochceta pallida in sections of 
primai-y, secondary, and tertiary syphilitic lesions. Some of the 

See elso 2001. Zentralbl., xiii. (1906) 

The author calls the phenomenon “ plasmodiogonie.” 

* Rev. Suisse Zool., xiv. (1906) pp. 10941 (1 pl.). 
t Arch. Entw., xxi. (1906) pp. 111-25. 

$ Trans. New Zealand Institute, xxxviii. (1906) pp. 77-112 (1 pl.). 
5 Ohio Naturalist, v. (1905) No. 3, pp. 261-3. 
11 Comptes Rendus, oxliii. (1906) pp. 559-61 (1 fig.). 
T Centralbl. Bakt. Parasitenk.,xli. (1906) pp. 745-6 (1 fig.). 

pp. 586-7. 

** Tom. cit., pp. 74-8 (1 pl.). 
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organisins showed distinct terminal swellings. They observed also in a 
few cases in the lymph spaces or within cells black or yellow corpuscles, 
which may be resting stages of Spirochsetw, but this is doubtful. 

Trypanosomata of Gambian Fever and Sleeping Sickness.*-H. 
Wolferstan Thomas finds that the parasites of these diseases are identical 
with T. gambiense. This conclusion is come to after over 1000 ex- 
periments, nearly 600 of which were on rats. The resulting symptoms 
after infection are similar, and the parasites in the normal condition 
cannot be distinguished from each other. These results are directly 
opposed to the conclusions previously published by H. U. Plimmer. 

Suspected New Human Trypanosome.t-Rudicke found Trypano- 
somes in the blood of a ~ercopithecus into which had been injected blood 
from a fever patient from the south coast of Victoria Nyanza. The 
parasites appeared after seventeen days. Inoculation of other Cercopitheci 
gave negative results. The trypanosome resembles T. theileri which, 
according to Theiler, occurs only in cattle. Whether, this is a new 
species is, however, at present undecided. 

Trypanosome of Dourine Introduced into Ruminants and Monkeys.$ 
F. Mesnil and J. Rouget have shown that the Trypanosome of Dourine, 
in spite of previous statements, may be introduced into Ruminants and 
monkeys. There is not in this respect any contrast between dourine and 
other forms of Trypanosomyasis in Algeria. 

Flagellates from the Intestine of Diptera.5 -A.  Lingard and 
E. Jennings give descriptions of flagellate and other forms found in 
Musca domestics, Slomoxys calcilrans, and a species of C'ulex, grouping 
tltem according to locality, thus :-(I) Those from the plains of the 
United Provinces, India ; (2) from the Himalayas at an elevation of 
7500 ft. above sea level (Muktesar). In addition there is a detailed 
account of numerous flagellate organisms discovered in the body cavity 
of a fly (species undetermined), together with a record of the results 
obtained after feeding the common house-fly 011 mouldy wheat. These 
last experiments yielded a number of parasites, the majority of which 
were traceable to the wheat. The authors make the suggestion, based in 
part upon their results, that rice may harbour Protozoa or other 
orgauisms, and offer hints as to the investigation of beri-beri as possibly 
communicated hy this cereal, particularly if the rice is of inferior quality 
or has been lying in bulk prior to or during the rainy season. 

Culture of Coccidium hominis.11-B. Galli-Valerio finds that the 
spores of Coccidium hominis develop upon the agar of Nissle and 
Wagener. In two days they show segmentation, and in seven or eight 
days the majority of the coccidia show merozoites already formed. By 
adding now and agaiu a little water the culture may be kept for months. 

* Proc. Roy. Sac., Series B, lxxviii. No. B 525 (1906) pp. 316-17. 
t Centralbl. Bakt. Paracitenk., xli. (1906) pp. 72-4 (1 pl. and 1 fig.). 
$ Ann. Inst. Pasteur, xx. (1906) pp. 689-97. 

I( Centmlbl. Bakt. Parasitenk., xli. (1906) p. 745. 

Some Flagellate Forms found in the Intestinal Tract of Diptera and other 
Genera. London : Ardlard and Son, 1906, pp. 1-25 (5 pls.). 
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Myxosporidia in Spinal Cord of Trout.*-A. Schuberg and 0. 
Schroder describe from the brook trout a new species of MyxoboZus. 
It occurred in the peripheral nerves and spinal cord. The cysts are 
mostly long, * 9 mm. by * 2 mm. and lie always between the sheath of 
Schwann and the medullary sheath of the nerve fibres. The spores 
measure 10-12 p by 8 p by 6 p. I n  the same trout was found in the 
connective tissue beneath the dorsal fin an example of a species of 
Herztieyzya whose spore plasma exhibited one nucleus only. 

Nosema in Shore-Crab.?-Ch. PBrez finds a species of Nosenza very 
abnndant throughout the musculature (excepting the heart) of Carciws 
~natzos. I n  the same animal and in the same tissues he recently found 
the Microsporidian l’heloliania manadis, but in several thousand crabs 
he found only one in which the two parasites were present together. 

New Glugea in Acorn-Shell.$-Ch. Perez describes Glugea stempelli 
sp. ii., abundant in Balanus amaryllis. Its life-history is similar to 
tliat of Gkigea anomala Mon. Very characteristic is the successive 
sporulation in the interior of a large trophozoite with budding nnclei. 

Nucleus of Aggregata.§-Th. Moroff discusses the peculiar digenetic 
( iregarines belonging to Frenzel’s genus Aggrrgata, which have their 
iisexual development in the intestine of various crabs and their sexual 
stages in the intestine of Cephalopods. A remarkable feature is the 
variety in the division of the nucleus, for no fewer than seven modes 
itre reported-possibly characteristic of different species. I n  most cases 
the divisions of the nucleus take place below the surface of the parasite ; 
thereafter the nuclei project on thc surface covered by a tliin plasmic 
layer. 

* Arch. f. Protistenk., vi. (1905) pp. 47-60 (1 pl.). 
t Proc. Verb. Soc. Sci. Bordeaux, 1904-5, pp. 16-18. 
$ Tom. cit., pp. 28-Y. 
5 Zool. Anxeig., xxxi. (1906) pp. 72-8. 
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BOTANY. 

G E N E R!A:L, 

Including the Anatomy and Physiology of Seed Plants. 

Cytology, 
including Cell-Contents. 

Study on Synapsis and Reduction.*-I. Cardiff has examined the 
niitoses in the sporogenous tissue of Acer Platanoides, Salomonin bijlora, 
@iizkyo hiloba, and Ijotrych~’t6rn obhquurn, and is led to the following 
conclusions. The synaptic knot is a constant morphological cIiaractei* 
of tlie inotlier-cell, and is always in contact with the nucleolus. Its 
position is prohihly due to gravity. The nucleus increases in size up 
to the tiinc of synapsis, and there is Iiiarkcd difference iu the apppearallcc 
of the prc-syiiqhic : b i r d  post-synaptic clironxitiil. Prior to synapsis the 
chroinati II  f o r m  into threads, which arrange themselves in pairs longi- 
tudinally, move together, t i i d  finally fuse during synapsis. In this 
fnsion thc chi*omomeres gcnei;dly fusc iii piirs, but there is probably 
not ;I c~miplete iateriningling of chromatin i n  the bivalent thread. The 
latter splits loirgitiulin:i11y in the first mitosis, probably along the line of 
previons fuaioii.  

Synapsis is :I stage of petit chemotactic activity, and may be regarded 
as the eiid result of ferti1is;ition. Tlie author thinks that in fertilisatioii 
thew is a iinclear, but not :L chromatin fusion, but that the paternal i m l  
inaternal eleine118 retain their identity throughout the sporophytic 
existence of the plant, finally fusing during synapsis. 

Phycocyai1in.t-H. Moliscli exposes the erroneous theory that 
Cymopliycca: all possess one a i d  the siinie phycocpinin, and shows 
that there arc at lcast three, iiiid probably niore phycocyanins. They 
represent vwy closely-allied :ilb~~~niiious bodies, which are, however, 
easily distirignished from 011e another by the colour of their tiqueous 
solutions, the colour of their fluorescence, their power of crystallisatio~r , 
; i d  their spectroscopic properties. The author gives instances of 
Cyaiiophycew wliich have the different forms of phycocyanin, and states 
that though n iwy factors iiiidoubtedly take part in the production of 
the different colours of the a l p  of this group, there can no longer 1)e 
;my question that one of these factors is the difference of pllycocyauilr. 
An interesting note is made concerning Porphyridium c r t m k m  Nageli. 
which is found by the author to possess no phycocyanin, but only crystal- 
lisable phycoerythriii. This is the only known illstance of this colouring 
matter in an iierial alga, arid the discovery supports the views of Schmitz 
and Gaidukov as to the relationship betweeu Porphyridiurn and the 
Bnnqiales. 

* Bull. Torrey Bot. Club, xxxiii. (1906) pp. 271-306 (4 pls.). 
t SB. k. Akad. Wien, cxv. (1906) 2 pls. 
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Structure and Development. 
Vegetative. 

Leaf-structure and Physical Factors.* - Edith S. Clements has 
investigated the relation of leaf-structure to physical factors. Her 
experiments were made with typical hydrophytes, mesophytes, aud 
xerophytes, and she draws the following conclusions. Typical mesophyll 
consists of equal amounts of palisade and spongy tissue and moderate 
air-spaces ; in hydrophyll the palisade-cells are absent, while in xerophyll 
there are no palisade-cells, few air-spaces, and water-storage tissue often 
occurs. Decreased light and increased water supply cause increase of leaf- 
surface and decrease of thickness, the couverse also being true. The 
rrsponse of chlorophyll to light is the indirect cause of the variation in 
the thickness of the leaf. The varying shapes of the cells is due to 
the different arrangements of the chloroplasts in different lights. 
Decrcased light and increased water supply produce loosenem of cell-forma- 
tion, and vice versd. Also, since a covering of woolly hairs decreases lisht 
and transpiration, this likewise results in loosely-formed tissue. Humidlty 
affects water-content and causes a change in the cuticle. Temperature 
has an indirect effect, owing to its relation to humidity. Plants are 
affected by the low humidities and short seasons of high regions, and 
are dwarfed by extremes of any factor. Plasticity varies with different 
species, the Compositae showing the greatest stability. No law can as 
yet be found as to the exact variation in the histology of the leaf with 
definite differences in physical factors, for while in  plastic species it inay 
be proportional, epidermal and morpho1ogic:d modifications must also he 
considered. 

Life-history of Neottia.7 - 8. Peklo has investigated the life- 
history of Neottin 1zidus-avis, and finds that the shoot-formations which 
occur normally in the life-cycle of this orchid serve the purpose of 
vegetative reproduction. These shoots are set free by disturbance of the 
parts overlying the root-axis of the nest and its side-roots, and usually 
by the loosening of the connection between these parts, which loosening, 
in extreme cases, results in the destruction of the nidus, in which there 
are still sufficient elements for a longer life. The mycorrhiza-fungus is 
transmitted by the parent-plant to its descendant, but it is possible, 
nevertheless, to induce it to thrive upon an artificial, nourishing sub- 
stratum, and thus to cultivate it apart from its host. 

Reproductive. 
Embryology i n  Hieracium.$-0. Rosenberg has studied the cm- 

bryology of Hieracium, and finds that in most seeds the tetrad-formation 
is accompanied by a reduced number of chromosomes, and a few of the 
embryo-sac8 thus formed a tb in  full development, being thus quite 
normal. I n  general, however, the normal embryo-sac is crowded out 
and an aposporous one formed. In  exceptional cases, e.g. Tnraxflcctcz6m, 
an apogamous embryo-sac is developed. In  both of these latter cases 

* Trans. Amer. Micr. SOC., xxvi. (1905) pp. 19-94 (9 pls.). 
t Flora, xcvi. (1906) p. 260-75 (2 figs.) 
1 Ber. Deut ch. Bot. Gesell., xxiv. (1906) pp. 157-61 (1 pl.). 
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the oospheres are formed without reduction of the chromosomes, and 
develop into embryos without being fertilised. I n  H. etcellens and 
H .  ji%yeZZare the embryo-sac formation somewhat resembles tliat of 
Thalictrum purpurnscens, but in most seeds apospory also occurs. The 
embryo-sac formations in these plants is noteworthy as being different 
from those of any other previously described parthenogenetic plants. 

Post-floral Growth of Sepals in Convolvulacese.*-N. Svedelius 
has studied the calyx in a few Convolvulaceae with special reference 
to its development into a water-cup. I n  this connection he has also 
examined the epiderrnai hairs which in this family often assume 
secretory functions. Secretion, which is most marked in the fruiting 
stage, almost always accompanies a more or less vigorous post-floral 
growth of the sepals, but in no type is it so great as in Stictocardia, 
where the fruit ripens in a water-bath, surrounded by the greatly 
enlarged sepals. Here the secretion is of a watery nature, but in 
Operculina and Ipomaa data and I. tuberosa mucus is secreted. 

The function of the post-floral calyx and t8he accompanying secretion 
is to form a protection against the drying which would result from such 
strong insolation as that to which the lime-like Convolvulaceae, e.g. 
Stictocardia, are exposed. Where the sepals are strongly developed the 
fruit-walls are thin and soft, e.g. various species of DiZZetiin. There is 
much variation in the post-floral development of the sepals, which may 
be simply folded together, or may be entirely or partly thickened. I n  
Porann and in some species of Ipomlaa, the sepals form wings for the 
fruit, while in Cardiocldamys they form a bladder-like covering. 

Where secretion occurs, all the sepals may be involved in it, as in 
Stietocnrdia, or i t  may be confined to the inner ones as in Operctcliiia, 
where the three inner sepals are secrctory and the outer ones are 
protective. 

Glandular hairs similar to those on the sepals may also occur on the 
foliage-leaves, being confined to the lower surface. The hairs on the 
outer side of the protective sepals are like those on the upper surface of 
the foliage-leaves, and are probably hydathodes. 

Sexual Differentiati0n.t-A. F. Blakeslee has investigated the 
differentiation of sex in thallus gametophyte and sporophyte, especially 
among the Mucorineae. He finds that the “ homothallic ” forms are 
anisogamoiis, but that the “ heterothallic ” forms are isogamous. It is 
probable that isogamous “ homothallic ” forms have given rise to two 
lines of descent, viz. anisogamic, homothallic forms, and isogamous, 
“ heterothallic” forms. At present no theory can be formulated as to 
origin of sexuality in the gronp. Where there is difference in vegetative 
growth, the + strain is more luxuriant, but the reason for this is not 
evident, since the zygote is suspended midway between the two thalli. 
The sexes are mutually attractive, but it is not yet proved that the 

’ terms male and female may be substituted for + and -. The author 
then draws a comparison, from the sexual point of view, between the 
Rfucorinez+ Rryophyta, Pteridophyh, and Phanerogams, and arrires at  

* Flora, xcvi. (1906) pp. 231-59 (31 figs.). 
t Bot. Gazette, xlii. (1906) pp. 161-76 (I pl. and 3 figs.) 
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the general conclusion that the so-called unisexual forms have one sex 
dominant, while the other is suppressed (i.e. ill latent conditionj ; but 
there is a possibility that in certain stages and in certain pkants, a singlc 
sex niay exist in B pure condition. Certain cases suggest that sex may 
he pnre in the gametopti yte, while mixed in the sporophyte. 

’Physiology. 
Nutrition and Qrowth. 

Development of Green Plant in Absence of Carbon Dioxide.- 
11. J. Lefkvre * coiitinues his series of papers upon green plants grown 
upon an aniidc soil in the absence of CO,. The author, after remarking 
upon the part pliiyed by amicles as materials for reserve, construction, 
food-inaterial, and transport agents, proceeds to describe the apparatus 
uqcd iii his experiments, also the preparation of culture-soils arid the 
choice of suitable plants. He thmiishows that valeric, butyric, propionic, 
; r i d  uric aiiiictes itre nnsnitable for these experiments, while the best 
rcsults are obtained from a mixture of tyrosin, glycocol, alanin, and 
lcuciii, provided tlmt the total aiuouiit of these substances does iiot 
exceed 1 * .-I-? grni. per : ~ O O  grni. of dry soil. 

31. Lefkvrct also records the results of his experiments upon plants 
qi~owii in absence of CO,. He finds that only those plants c~ii be used, 
wliich are sufficieri tly vigorous arid well-developed to adapt themselves 
to the crisis due to experimental conditions. Where seeds have only a 
\mall food-reserve the seedlings can only be used after previous cu1tiv:t- 
tion i i i  the open air, while plants with :t large food-reserve can be 
experimented upoii from the start of germiiiation. Experiments show 
that greeii plants, d i e n  suficicntly strong, will grow for several weeks 
i d  even reach the flowci ing stage, if grown on an amide soil in absence 
ckf “lie internal structure remains norinal, but there is a slight 
tliniiniition 111 chlorophyll and i n  secondary formations, and a marked 
increw in conjunctive parenchyiua. That the aniide compounds form 
the source of the plant’s supply of carbon, is proved by the fact that 
(*on tml plants grown under siinihr conditioiis on ordinary soil, soon dic. 
It IS also proved that CO, in the soil is not utilised by green plants. 

111 his concluding paper, the author 1 shows that the rapid increase 
111 the dry weight of plants grown on an amide soil, Qithout GO,, is not 
the result of ;in osmotic upthrust of water, but is a real synthetic process ; 
:&o thiit this synthesis is a clilorophyll function, impossible or much 
rednced in the absence of light. I n  summing up, he concludes tlmt 
green plants have two sources of carbon (1) CO, of the atmosphere, (2) 
the carbon contained in the organic compounds of the soil ; he also puts 
forward the hypothesis that chlorophyll has the power of synthesis, 
independent of the normal process of assimilation. Finally, he shows 
that the old idea of an impassable barrier between the nutrition of the 
animal and vegetable kingdoms, must give place to the experimental,’ 
biologic law, that organisms with chlorophyll, perform the work of 
synthesis, while those without it, perform the work of analysis. 

* Xev. GQnBr. Bot., xviii. (1906) pp. 205-219 (1 fig.). 
t Tom. cit., pp. 258-280 (4 figs.). $ Tom. oit., pp. 302-310 
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Regeneration ahd Polarity in Higher Plants.*-H. Vochting has 
investigated the cause of polarity in higher plants. Experiments on 
Mercurialis nnnun show that the seeds of plants grown on a klinostat 
produce seedlings which are indistinguishable from those arising from 
seeds grown under normal conditions. B second series of experiments 
was performed upon Lopezia coroiantn. Some of the plants were placed 
on the klinostat in a horizontal position, others in a vertical position, 
and a third set in a position midway between the horizontal and vertical. 
As before, the seedlings were uormal. These Needlings were then grown 
on the klinostat, and cuttings were taken from them ; some cuttings 
were planted in an upright position, while others were inverted. The 
former developed a fey  roots a t  their base, but the latter oiily produced 
N callus and soon died. The author concludes tliat polarity is not 
induced through the influence of any external force, but is a property of 
the plant tissues, which exists from the first, in the fabric of tlie 
idioplasiii of the egg-cell. 

Desert Shrubs and Atmospheric M0isture.t-V. M. Spalding hiis 
euperiiuented with desert plants with the object of ascertaining if the 
leaves are capable of al)sorbing atmospheric moisture. The author finds 
that in $'oupuieria .yle/~ii?eens the leavefi are incapable of ahsorbing water, 
but that a moist atmosphere teiids to suppress transpiration, which is 
probably the reason for the retention of leaves in a moist atinosplierc. 
Leafless shoots itre able to absorb considerable quantities of water-vaponr 
from a saturated atmosphere, but the rapidity with which they give it 
out again, even when the relative hmuidity is high, seems opposed to 
thc view that much moisture is received froiii this source. Similar 
results were obtained with other types. 

Physiology of Diatoms.$-0. Richter describes tlic result of his 
experiments on the physiology of diatoms. Some years ago he discovered 
a method of eiisuring pure cultures of these organisms, and he is there- 
fore able to be sure of lijs facts. He finds that Nitzschia palea W. Sin. 
cannot live without silicic acid in the form of CaSi,O, or K,F,O,. I t  
is probable that calciuin is also necessary, at least wheii SiO, is offered 
in the form of K2Si205. hTnviczda miizuscula lias a still stronger need 
for chalk, while magnesium is another necessary ingredient in the food 
material of both species. Both are able to assimilate organic coni- 
pounds of nitrogen, most easily asparagin and leucin, whereas in a free 
state nitrogen is useless to them. On the whole, diatoms need a weak 
dkaline reaction. The effect of other compounds is given, as well as the 
result of experiments in the degree of light and darkness most favourable 
to growth. The tvo  species were found to be positively phototactic. 

Irritability 

Galvanotropism of Roots.$ -G. Gasslier has investigated the effects 
of electric currents upon roots, and finds that (other conditions being 

* Bot. Zeit., lxiv. (1906) pp. 101-48 ( 3 pls.). 
t Bull. Torrey Bot. Club, xxxiii. (1906) pp. 367-75. 
1 SB. k. Akad. Wiss. Wien, CXV. (1906) p. 935 (6 pls.). 
8 Bot. Zeit., lxiv. (1906) pp. 149-222 (11 figs.). 
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normal) the curvatures vary with the strength .of the current. In 
every case the curvature varies with the species. A weak current acting 
for a prolonged period produces negative curvature ; very strong ones, 
on the other hand, produce a positive curvature; while R-shaped 
curvatures are the result of prolonged, medium currents. The time of 
influence required to produce any given curvature varies inversely with 
the strength of the current. There is no definite distinctioii between 
the strength of currents required to produce positive and those required 
to produce negative curvatures, for by alteration of the time of influence 
the sitnie current can produce either positive or negative curvatures. 
The positive and negative curvatures differ in nature, the positive being 
harmful in character, while the negative resembles that due to geotropic 
stin~ulus. The S-shaped curvature represents the trmsition from 
positive to negative. The author concludes that galvanotqism ih a 
speciiil case of traumatropism. 

Effect of Light and Temperature upon Chlorophyll Assimilation." 
W. Lubinienko has experimented with nunierous shade-loving plants 
(ombrophiles), such as species of A bies, Yicea, etc.. and shade-avoiding 
(ombrophobe), such as Pinzcs, Robinin, etc., with the object of deter- 
miniiig the effect of light and temperature upon photosynthesis. The 
author finds that under the conditions ahich obtain when chemical 
reaction is taking place iii the interior of a living pla~it, light and heat 
generally act similarly upon the energy of CO, assimilatioii. For both 
these factors there are optima of intensity, above which assimilatory 
energy is weakened. The diniiiiutiori of assimilation, after these 
optima are reached, is niore strongly marked i n  ombrophiles than in 
ombrophobes. 

Action of Light upon Transformation of Sugars.t - M. Lubi- 
rnenko has also investigated the action of light upon the sugar absorption 
of f'inzrs Piiwa, with thc following results. In a weak light, the 
seedlings transform the sugar abwrbcd by them, into a compound 
analogons with saccharose. This transformation increases as the 
intensity of light becomes greater, but reaches its maximum in a very 
weak intensity, which is insufficient for the chlorophyll to decompose 
PO,. I n  a stronger light, sugar assimilation decreases, but a8 the 
chlorophyll is now able to decompose CO,, the dry weight of the plant 
is again increased ; this last increase must be the result of reactions 
nnconnected with sugar assimilation. These results seem to point to a 
new series of photochemical reactions, which take place in the plant-cell, 
independently of chlorophyll assi~nilation. 

Rotation of Leaves of Marsilea.$-lL 3'. Griggs records some 
clhservations on the diurnal rotation in leaves of Mnrsilpa vestitn. The 
rotation is remarkable, and is not due to movement or twisting of the 
coninion petiole, but riither of the petiolules of the leaflets. 

* Comptes Jieiidus, cxliii. (1906) pp. 609-11. 
t Tom. cit., pp. 516-19 (1 fig.). 
f Ohio Naturalist, vi. (1906) pp. 554-5. 
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General. 
Pedunculate Species of Trillium.*-H. A. Gleason has inade a 

classification of the pedunculate species of Trillium. The three 
groups are characterised by their stigmas and ovary. I n  the group 
typified by T. mctum,  each of the carpels is sharply bilobed and 
termiriates in a, thick, sessile, recurved stigma. In  the second group, 
viz. that of T. grnndijlorum type, the lobing is less distinct and the 
ovary is more rounded, while the stigmas are of uniform diameter 
throughout. I n  the last group, namely, those of T.  Catesbcei type, the 
stigmas are slender and, uniform in diameter, but they are uiiited below 
to form a style. 

The species are distinguished by the length of the stamens, colour of 
petals and ovary, and length and position of tlic peduncle. 

Corolla in Relation to  1nsects.t-E. Giltay has investigated the 
attraction of the corollas of Pelnrgonium and of the corn-poppy for bees. 
Experiments tend to show that neither the scent nor the flower-form 
are important factors, although in particular cases either may have an 
attractive influence. The author agees with those writers who regard 
colour as the chief source of attraction, but he also shows that the high 
development of the power of remembrance of places possessed by 
bees must be largely responsible for the systematic visitation of flowers. 
There is no proof that one bee brings another to flowers yielding honey, 
but the same flower-borders are constantly visited by the same bees. 
Different bees also show great differences in the intelligence displayed 
in flower-visitation. 

Seed-dispersal in Polygonum virginianum.2-H. S. Reed and 
I. Smoot show that P. virginianum is unique in that the requisite force 
for ejecting the ripe fruit is derived from tension in the pedicel. At a 
very early period a separation layer appears, which later on becomes 
cutinised and extends right across the pedicel. On the side of this 
layer nearer the achene is a cushion of pith-cells with thin, elastic walls, 
while the pith-cells remote from the achene have much thickened walls. 
The achene has a broad base of attachment, and its structure is of 
sufficient strength to resist fracture a t  all points except the separation 
layer. When, owing to external pressure, fracture occurs, the elastic 
pith-cells are released from the tension under which they are held, and 
shoot forth the achene with considerable force. 

C RtY P T,O @A M 8. 

Pteridophyta. 
(By A. GEPP, M.A., F.L.S.) 

Ferns of the Philippine Islands.-H. Christ§ has received a second 
important collection of ferns made by A. Loher in the island of Lueon, 
coming partly from the centre of the island where Loher's first collection 

* Bull. Torrey Bot. Club, xxxiii. (1906) pp. 387-96. 
t Jshrb. Wiss. Bot., xliii. (1906) pp. 468-99 (3 figs.). 
1 Bull. Torrey Bot. Club, xxxiii. (1906) pp, 377-86 ('7 figs.). 
5 Bull, Herb. Boissier, vi. (1906) pp. 987-1011. 
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was obtained, and from the provinces of Rizal, Zanibales, Laguna, and 
Union, the most interesting station being Mont. Banahao, on the summit 
(7500 ft.) of which occur some migrants of the Australian flora-Lomario 
Patersotzi and L.  Fraseri. A surprising feature of the fern-flora of the 
Philippine Islands is that, despite the large number of the islands in the 
archipelago and the considerable size of some of them (Luzon, Mindanao, 
i d  Palawan), the species are EO uniformly distributed throughout tlieni 

The flora occurriiig on the 
niountnin-tops of Luzon and Mindanao is almost identical : such a closc 
resemblance is not found in the case of other Nalayan islands, for 
instance, J ~ T ~ R ,  Celebes, Borneo. TIN present enumeration consists of 
10:; specks, including 2 2  new species arid ii sub-species. E. €3. 
(‘opeland * publishes a second list of new Philippine ferns containing 
?.-) species. Sixteen of thesc itre new to science, and are described. and 
wmr, of thcni fiqured. 

Fern8 of South China. - - l1 .  Christ t has received a second instal- 
irieiit of ferns collected by Pbre Cavalerie in Kouy-Tchkou in Flout11 
(%inti, and publishes their names, omitting most of the names which 
liave dready appeared i n  his previous paper arid in his EIZlirPs 
l!otZLt)ieriiitzce. The present list conhines 40 species, 10 of which arc 
new to science. Tliesc Chinese collections, the author says, always 
contain striking novelties ; and hc calls attention to the cxplauatioit 
:dTorded by Ileclkre’s paper 3 on the geological configuration of inlantl 
(:hiria as to how this wealth of forms has been brought about on thc: 
elevated plateaux, isolated during ih long geological period, whilst a doir  
and complicated development of primitive forms was taking place, thc 
hot ravines having since been invaded by the Malay flora. The same 
authors publishes a list of 38 ferns, including 2 new species and 
2 new varieties, collected bey Pere Esquirol a t  Kouy-Yang, the capital 
of the province of Kouy-TchCou, and differing from tlic collections of 
Cavalerie and Boudinier in hcing less xerophilous arid more of the shsde- 
loving Malay type. 

Fern8 of Formosa.(l-J. Matsuinura and B. Hayata publish an 
enumeration of the indigenous plants of Formosa, including a list of 
249 ferns and 22 fern-allies. The local and external distriltution, 
synonymy, and literature of the species, are given, and two new species 
described. 

Hungarian Ferns.-I. Gyiirffy B complains of the oniission of 
Asplenium Rtitc~-?ntcmrin from Simonkai’s flora of h a d ,  and skates that 
the variety iieterophyllzcm of that species occurs in masses on the walls 
of a certain fortress. A. Dcgen** calls attention to D. Hirc’s record of 
Hymeiaoplcylli~m tzmbriclgeiase in Croatia. 

-this applies even to the endemic species. 

* Philippine Journ of Sci. Manila, i. (1‘306) pp. 251-62 (4 pls.). 
t Bull. Acad. Internat. GAogr. Bot., xv. (1906) pp. 23346 (figs.). 
2 Bull. Soc. Agric. Sci. et Arts de la Sarthe, lx., p. 49. 
5 Bull. Aoad. Internat. GBogr. Bot., xv. (1906) pp. 247-52. 
/I Journ. Coll. Sci. Imp. Univ Tokyo, xxii. (1906) pp. 552-641. 
lJ Magyar Bot. Lapok., v. (1906) p. 303. 
** Tom. cit., p. 310. 
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North American Ferns. - D. W. Fellows * gives an account of the 
fern-flora of Maine. Though the whole of the state has not been 
explored, i t  yields 38 species and 10 varieties of ferns, and 27 species 
and 6 varieties of fern-allies. B. D. Gilbert t describes a new and 
peculiar variety of Polypodium vulgnre from Pennsylvania. W. K. 
Clate $ gives a brief account of the genus Olennder, and figures one of 
the species. H. H. Negleys gives field-notes upon some 14 rare 
species of ferns and the conditions under vdiich they grow in a remote 
part of Florida. T. C. Palmer11 records the reappearance of the rare 
fern Aspleiriurn e6eizoide.s i n  Chester Valley, Pa., near its original 
station. It is associated with A. plntyneurow and Camptosorus, to the 
former of which it shows some external resemblance. R. J. SmitliB 
somewhat enlitrges the narrow distribution of Selagimlla B(qeZotoii ill 
South California. J. H. Ferriss"" has been trying to cultivate hi 
.Joliet Park, Ill., all the North American ferns. He reltltes his vicissi- 
tides. Some of the species grew like weeds ; others died off at  once or 
in  a few months. The Cantldian species itre as difficult to grow ai; 
those brought from rock or desert. For some of them suitable nooks 
have been found by experiment. The writer has travclled in the 
South Western States collecting specimens and noting their Iiabitnts, 
but says that niuch more of such local kuowledge is requisite. W. N. 
Clute tt fignres and describes a curious new form of Osmzwh  r0,9ul/.s. 
with overlapping orbicular pinnules. It grows in Vermont. W. A. 
Squires$$ records a new station, in Northern Idaho, for the r'ire 
IYeln,qi~Jln Doihglasii. Previously it was known only between Northern 
California itnd British Columbia. Mrs. J. J. Puffer $S describes 
successful attempt to transplant Wootisin ilueizsis from the arid exposed 
rocks on Mount Toin, Mass., to ii stone wall in her garden, in which 
position it now grows luxuriantly. W. N. Clute 1))) continues his check- 
list of North American fernworts, enumerating 22 species, with their 
varieties. P. Dowel1 77 describes some habitats of Dryopteris Hoottii 
Underw. in the eastern United States-in Staten Island, New York, and 
New Jersey. This fern appears to be suited by the same swampy con- 
ditions which are favourable to the growth of D .  cristntn, D. Clintorbi, 
D. spinulosn and its subspecies intermedia. The author's observations 
do not enable him either to prove or to disprove whether D. Roottii is a 
hybrid ; he points out a few characters which distinguish it from both 
its proposed parents. Until it  has been raised by artificial crossing from 
these latter, we are not justified in pronouncing it to be a hybrid. The 
same author *** gives a list of 31 pteridophytes from Staten Island, 
together with their distribution. 

Botrychium in South America.ttt-H. Christ discusses the South 
Bmerican species of h'otrychium, and describes B. Negeri, a new species 

* Fern Bulletin, xiv. (1906) pp. 97-104. 
$ Tom. cit., p. 106. 
11 Tom. cit., p. 111. 

** Tom. cit., pp. 112-114. 
I$ Tom. cit., p. 116. 
jl(j Tom. cit., pp. 118-21. 

t Tom. cit., p. 105. 
$ Tom cit., pp. 107-110. 
7 Tom. cit , p. 111. 
tt Tom. cit., pp. 115-16. 
$5 Tom. cit., p. 117. 

*** Proc. Steten Island Assoc. Arts and Sci., i. (1906) pp. 61-7. 
ttt Arkiv f. Botanik, vi. No. 3 (19%) 6 pp. (figs.). 

TT Torreye, vi. (1906) pp. 205-9. 
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from Chile belonging to the B. ternatum group, and also B. Lutaaria 
var. Dusenii, a new variety from Patagonia. With this variety occurs 
L’. ramosum Aschers., which had been regarded by Prantl as the 
Patagonian form of B. Lunaria. 

Development of Pteridium.*-T. Lagerberg, having noticed the 
rapid development of the gainetophyte of Pteridium apuilinum from the 
sown spore, has made a special study of the sexual generation of this 
species, a subject which had been somewhat neglected. He describes 
the spores, their structure and germination ; the gametophyte in its 
various stages, its monoecism ; the spermogonia, spermatozoids ; the 
absence of apogamy : the typical character of the archegonium ; Farlow’s 
discovery of apospory ; the sporophyte ; the stages of development 
exhibited by the annual leaf as the plant passes from infancy to maturity. 

Morphology of Dennstaedtia.t-H. S. Conard describes the mor- 
phology of the fern stem as illustrated by Denrzstaedtia punctilobula. 
The young sporopliyte has a protostele up to the first fork, and above 
has a tubular stele with internal and external phloem, and a sclerotic pith. 
I n  the root the endodermis belongs to the cortex, in the stem it belongs 
to the central cylinder. 

Lepidodendron aculeatum.3-A. C. Seward describes the anatomy 
of a fossil specimen preserved in the Cambridge Botany School. On its 
external characters, the form of the leaf cushions, it  is referred to 
Lepidodendron, aculeatum Sternb. The record of it8 original locality is 
lost. The structure agrees closely with that of Lepidophloios fuliginosus, 
save that in the latter the leaf-traces run a horizontal, and not a steeply 
ascending, course through the middle cortex. The author prefers not to 
attempt to separate the two genera on purely anatomical evidence. 

Tubicaulis, a British Fossil Fern.§-M. C. Stopes describes a new 
fern from the coal measures, Tubicaulis SutcZ@i. The only other 
known species of the genus was found in the Permian in Germany. 
The new specimen appears to have been the upper part of a herbaceous 
fern. 

1) A M A  ZIO, L.-Une nonvelle fong6re dn BrBsil. (A new Brazilian fern.) 

GORTANI, L. & M.-Flora Frinlana. 

ahd 17 fern allies.] 

The form and structure of the specimen are described. 

[Okalzdra Bat@.] Bull. Herb. Bmss., vi. (1906) p. 892. 

[Treats more particularly of the Carnic Alps, and contains a list of 28 ferns 
Udine : Doretti, 1906, parte 2, pp. 43-51. 

BEUNY, v. DE, E M. GORTANI-FOSSU~ esrboniferidel M. P i d  e del Piano di 
(Fossils of the Goal-Measures of M. Pizzul and of 

[Treats of the rich fossil flora, 54 p.c. of which are ferns and 20 p.c. are 
Lycopodines, in relation to the age of the geological strata in which they 
are found.] Boll. Soc. Cfeol. Ital., xxiv. (1905) pp. 461-605 (4 pl.). 

(Flora of Friuli.) 

Lama nelle Alpi Carniehe. 
Piano di Lanza in the Carnlc Alps.) 

~ -- 

* Arkiv f. Botanik, vi, No. 5 (1906) 28 pp. (5 pls.). 
t Johns Hopkiis Univ. Circular, May 1906. 

2 Ann. of Bot., xx. (1906)pp. 371-81 (1 pl. and figs.). 

See also Bot. Centralbl., cii. (1906) 
p. 545. 

Mem. Proc. Manohester Lit. Phil. Soc., 1. iii. No. 10 (1906) 2 pls. and figs. 
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Bryophyta. 
(BY A. GEPP.) 

Chinese Muscineae.-E. Levier * publishes an alphabetical enumera- 
tion of the Muscinese collected by the Italian missionary, G. Giraldi, in 
the province of Shen-si, China. The lists comprise 286 mos8es and 
69 hepatics. The mosses were examined by C. Mueller,? who determined 
265 mosses, 228 of which were new species. The mosses have been 
revised by V. F. Brotherus, who has described 7 more new species 
and reduced 28 of those described by C. Mueller, and raised the 
total of the determinations to 286. The hepatics were originally 
described and figured by C: Massalongo,$ and have since been revised by 
P. Stephani. Massalongo has described I!) new species and 11 new 
varieties ; Stephani has added 8 new species. In his introduction Levier 
gives a brief notice of Giraldi, and considers the general character of the 
Shen-si moss-flora. It is principally of the type found in the north 
temperate zone. The 6!) species which are not endemic are mostly (.52) 
to be found in Europe, Asia, and the United States ; only a few occur 
in the Chinese littoral region, Japan, Corea, and Formosa. TWO are 
very remarkable-Pupillur~u nigrescens and Orthostichopsis tetragom- 
being tropical American species. Giruldiellu and Ascidiotn are new 
genera of mosses and hepatics invented by C. Mueller and C. Massalongo 
respectively. 

North American Abuscines.-I. Hagen,§ having obtained some 
fine specimens of Tetruplodon australis from Florida, collected in 
December, has been able to study the species thoroughly and demonstrate 
that it differs from Tetruplodon in having a soft hyaline seta, exserted 
columella, geminate teeth, and a short conical calyptra. In  these 
points it agrees with Splachnum, and particularly with S. unzpullnceum 
and 8. vascuZosum in the structure of the costa and the false leaf-traces 
in the stem. The author sets forth the synonymy of the plant, and 
revives the name S. cuulescem Dicks. J. W. Bailey )I publishes some 
field-notes on the mosses of Vancouver Island, founded on collections 
made at Cumberland, on the east side of the island. pub- 
lishes some notes on the mosses of Waterville, New Hampshire, a granite 
region. The interesting features of the moss-flora in relation to the 
environment are brought out. C. C. Haynes** figures and gives some 
critical notes on three species of the genus Lophoziu. J. F. Collinstt 
finds that Polytrichum commuize is far less common than has been 
generally supposed, and is very variable in its characters. He gives a 
definition of what he takes to be the true plant, and asks collectors to 
examine carefully specimens from all sorts of localities. He treats of 
the varieties perigotaiule and uligiuosum, and states that after examining 
thousands of leaf sections of P. comtnme and its allies, he has become 
aware that there is much more variation in the lamell= than is dniitted 

A. Lorenz 

* Nuov. Giorn. Bot. Ital., xiii. (1906) pp. 237-80, 347-56. 
t Op. cit., 1896-8. 
5 Bryologist, ix. (1906) pp. 92-4. 
7 Tom. cit , pp. 96-97. 
tt Rhodora, viii. (1906) pp, 131-5. 

3 Atti Accad. di Verona, 1897. 
(1 Tom cit., pp. 95-6 

** Tom. cit., pp. 99-100 (figs.). 
See also Bryologist, ix. (1906) pp. 101-2. 

Feb. Both, 1,907' F 
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in  the standard descriptions. The end-cell of the lamella varies in 
form in the same leaf according to its height above the base of the leaf ; 
the Iamelh also vary according to the age of the leaf and the degree of 
soil moisture, and in fact depend npon the environment. The author 
:Id& notes on other PolytrichaceE. 

German Mosses.--H. Brockhauseii * treats of the geographical and 
ecological distribution of Tptraplorlon mreioides in Germany. His ob- 
servations of the plant mere rnade in Northern Westphalia, where it grows 
in damp places among heather, in sunny pine-woods, 011 dry sandy 
roads : it  prefcrs to grow on old bones and teetli of hares, rabbits, and 
mice, and rarely on dogs' excrement : and it avoids cl)allr. It is peren- 
niiil i~nd  frnits wry  freely between April and September. It is ti low- 
Lnd ;uid riot a lrighlnnd species. V. Schiffnert gives a list of thc mow 
interesting species in :I collection of MuscineE niadc by V. Pikzelt in 
tht, ncigli1)onrbood of Reichcnliell in Revaria. Tliree hundred species 
were collected at  altitudes of 1500-2000 ft. ; among them arc several 
sul)alpinc plants wliicli have descended unusually low. 

Moss-flora of the Ham.$-H. Zschacke publishes a second contribu- 
tion to the moss-flora of thc Duchy of Anhalt, treating specially of the 
north-e;ist H i m  mountains, a district well known through Loeske's 
Hwz Flora. The author gives word-pictures of a dozen stations 
betwecn the altitudes of 1000 and l!lOO ft., in which he describes their 
moss-clothing and thus affords some interesting comparisons. Equally 
interesting are the four tables enumerating the mosses which find in 
this region their north, south, east and west limits respectively. 

Swiss Mosses.§-R. ICeller publishes a third contribution to a 
knowledge of the moss-flora of Canton Unterwalden. He gives a list of 
152 species collected in the neighhourhood of Stanzstaad, Kerns, and 
Melchthd, determined by J. Weber. 

Old Bohemian Moss -records.ll--F. Matouschek has been examining 
the mosses in the Landes Museum a t  Prag, and publishes B revision of 
the older records, made by the native botanists between 1817 and 1860, 
taking special note of the dcterminations of Opiz, which he converts into 
modern terminology. 

Hungarian Mosses.-M. Pkterfi publishes some contributions to 
the Sphagnum-flora of Hungary, fonnded on material preserved in 
various public and private herbaria. He calls special attention to the 
high moorland of Bory in Arva which is the richest station in Hungary 
for Sphagnacez ; and one of the commonest species occurring there is 
S. mollirscum. A 
long critical note is appended to S. subtile Warnst., a species intermediate 
between S. rubdh6m and S. neut~obium. I. GyorffyY* records the sporadic 

Two species and nine varieties are new to the flora. 

* Allgem. Bot. Zeitsohr., xii. (1906) pp. 161-2. 
t Tom. cit., pp. 173-6. 
1 Verh. Bot. Verein. Prov. Brandenburg, xlvii. (1905) pp. 223-316. 
tj Bull. Herb. Boissier, vi. (1906) pp. 893-900. 
11 Mitt. Ver. Naturfr. Reiohenberg, xxxvii. (1906) pp. 1- 22. 

Magyar Bot. Lapok., v. (1906) pp. 260-7. ** Tom. cit., pp. 285-6. 
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occurrence of A??iphidizcm lnpponicum Schimp. in the Hohe Tatra, where 
it forms small patches in rifts in tlie granite irrigated by icy-cold water. 
M. Peterfi * describes iiryum Hazslimzkyatwm, a new species of the 
section Ptychostonauin and closely allied to 6. petzdulum. It occurs on 
the walls of the basilica a t  Esztergom. I. Gyorffy t records the occur- 
rence of the rare iiioss Molendon HornsehuchimLa Lindb. at  five stations 
in the Hohe Tatra, oil moist shady rocks. He has discovered Nsckerrr 
ro~nplar&i var. loirgi foliit and Cathnrinceu undiilnta var. polycarpn, which 
are also additions to the Hungarian flora. 

Mosses of Central Asia.$-V. P. Brotherus gives an account of the 
iiiosses collected by Lieut. Olufsen during his sccoiid expedition to the 
Pamir. T\vcnty-six species and four varieties are recorded, coming 
mostly froi~i the Pamir ( l;~,000-147~)O0 ft.), anti tlic Altai Mountains 
( ! ~ 0 0 ~ ) - ~ 0 , 0 ~ ~ 0  ft.). Thi*ce species itre new to science. The species of 
Bryum were determined by the lntc Professor I'hilibcrt, kind are dcscnbed 
by Brotherus. Only four pleurocarpi occur in tlie list. 

Tropical Mosses.§--E. 0 ; .  Pwris gives a short list of seven inosaes and 
two hepetics from the high frontier plateau between French Somaliland 
and Abyssinia. He also gives a list of 55 mosse8 
and I!) licpatics collected by Frerc Apollinaire in the Columbian Andes. 
Three niosdes and one hepatic are new species. 

South Amerioan Mosses.11-P. IIusBn publiehes a fourth instalinent 
of his contributions to the bryology of Magellan, West Patagonia, 
and South Chile. He describes 25 new species, and adds critical notes 
on species previously known. 

Musci Europaei exsiccati.7-E. Bauer publishes a series of critical 
notes on his iMusci Europcei exsiccati, series iii.-v., containing descriptions 
of new species, additional notes on some of the specimens in the two 
previous series, and very detailed keys to the European species of 
Cnmpylopws, Dicrnnodontium, Metzleria, and Didymodon. 

Classification of the Harpidia.**-F. Renauld describes the principles 
which he has adopted in classifying the Harpdia :-(I) to admit as 
specific types only well defined and fixed species; c2) to regard as 
subspecies certain widely distributed derivatives from the types less 
clearIy defined and usually, but not absolutely, fixed in their characters ; 
(3) to recognise certain groups of varieties or forms which interrelated 
cluster round the species and subspecies; (4) to distinguish among 
these groups a certain number of well-marked varieties, especially those 
which tend to become generalised through adaptability to their environ- 
ment. The author then enters into details, and offers a series of critical 
remarks upon the various species and forms, and their relationships, etc. 

One species is new. 

* Magyar Bot. Lapok., v. (1906) pp. 286-94 (1 pl.). 
Bot. Tidsskrift, xxvii. (1906) pp. 203-8. 

5 Rev. Bryolog., xxxiii. (1906) pp. 101-5. 
(1 Arkiv f. Botanik, vi. No. 8 (1906) 40 PI+ 5 pls. and figs. 
7 SB. Deutsch. Nat. Med. Ver. " Lotos, 
** Rev. Bryolog., xxxiii. (1906) pp. 89-100. 

t Tom. cit., pp. 302-4. 

Prag, xxvi. (1906) pp. 111-48. 

F 2  
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Change of Habitat by it Saxicolous Moss.*-G. Dismier announces 
the finding of a fruiting specimen of Rhynchostegium tenellum growing 
on a tree-trunk, though the species is otherwise known to occur on 
calcareous rocks only. The specimen is quite distinct from the arbori- 
colous R. litoreurn. The author also found in the Vosges tufts of the 
arboricolous Ortho2richum obtusif lium growing on walls. 

Monograph of Lophoco1ea.t-F. Stephani continues his monograph 
of the genus Lophocolen, supplying new descriptions of 96 species, 4!) 
of which are new to science. 

Riccia Bisch0ffii.S - H. Wjtte has discovered this hepatic on ii 
chalky heath near Borgholm, Oland, Sweden. It is a mid-European 
species, not previously known north of the Harz mountains. Its 
northern limit is thus moved five degrees to the north. 

Epigonium of Mosses.§-H. A. Rosander has studied the develoy- 
ment of the calyptra, vaginula, and sporogonium of the mosses. He 
employs the word epigonium to represent the organ that covers the 
young sporogonium - an organ of varying origin, but separating 
eventually into calyptra and vaginula. He regards the development of 
tltis epigonium as of great systematic value, and he gives a key under 
which the various moss-families are ranged from this point of view. 
The author’s views, however, are by no means approved of by Arnell, 
who supplies a, precis of this pqer in the “ Centralblatt.” 

Sexual Polarity of Spores in Dioicous Mosses.II--El. and Em. 
Marchal publish some experimental researches on the sexuality of the 
spores in dioicous mosses. By pure cultures of the spores of Barbula 
unguiculata, Bryum argenteum, and Ceratodon purpureus, the authors 
have found that the spores in a capsule are heterogeneous ; some are 
male and transmit this sexuality through the protonema to all its 
offshoot moss-plants ; the others are female and produce only female 
plants. This sexual polarity is faithfully transmitted by the moss- 
plants to all their vegetative offshoots. The environment is incapable 
of modifying the sexual polarity of the protonema and its offshoots. 

Abnormal State of Atrichum.lf-Potier de la Varde gives a 
description and figure of an anomalous state of Atrichurn undulatuwi 
found growing on very arid talus near Guingamp (Cbtes du Nord). 
The plant is much dwarfed, and its pedicel is ensheathed to three- 
quarters of its length by an involucral bract, which is tubular below, 
split above, possessing neither nerve nor margin, but bearing on its 
back some spines analogous to those on an ordinary leaf, Its function 
can hardly be to protect the young sporogonium in its arid situation, 
for quite normal plants grow alongside. The production of this structure 

* Rev. Bryolog . , id i i .  (1906) pp. 105-6. 
t Bull. Herb. Boissier, vi. (1906) pp. 872-88, 935-66. 
1 Bot. Notiser, 1906, pp. 211-14. 
6 Disputation Upsala, 1906, pp. viii. and  100, 113 figs. See also Bot. _ _  

C&tralbf., cii. (1906fp. 540. 
1) MQm. Couronn. publ. par Class. Sci. Acad. Roy. Belg., sQr. 2, i. (1906). 
7 Bwll. Acad. Internat. GBogr. Bot., xv. (1906) pp. 287-8 (figs.). 
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appearp to weaken the growth of the plant, this latter being much dwarfed 
and bearing a shortened truncate capsule with an operculum, not rostrate 
but obtuse, with a few apical papillae. 

Nematode-Galls.*-E. Marchal records an instance of deformation 
caused by nematodes in the stems of a pot-cultivated specimen of Lopho- 
co leo biden tntn . 

Thallophyta. 

Algm. 

(By MRS. E. S. GEF-P) 

British A1gse.t-A. P. Bradshaw publishes some short notes on the 
study of the British Algae, with the intention of helping amateurs who 
know nothing of the subject and wish to have some general information. 
He defines shortly the t h e e  main groups, deals with their zonal distribu- 
hion and describes the structure of certain algae in general terms. A 
short account of the reproduction of Ectocarpus siliculosus is given, and 
other points of structure and habit are treated in a popular style. 

Algse formations of the  Faeroes.1-F. Borgegen occupies the sixth 
number of series 4 of Vegetationsbilder with six very good photographs 
of marine algae talren in the Faeroes. They represent two species of 
Fucus on steep rock faces, several species of red algae in the same situa- 
tion, plants of Himanthalin lorea and some red algae fringing the edge 
of rocks, it bed of Laminnria digitata and Alaria esculeiita at dead low 
tide, and ii inass of Ftms z1esicu2osus and Ascophyllum nodosum clothing 
the side of a rock. The plates of Himatzthalia and other brown algae 
are remarkably clear and good. A preface to the plates deals with the 
conditions of algal life at  the Faeroes, such as temperature, salinity, ebb 
and flow of the tide, strength of the waves, temperature of the air, etc. 
I n  general the conditions are such as to promote a luxuriant growth of 
algae down to a depth of 40 metres. 

Swedish Algae.§ -H. Kylin records the occurrence of Polysiphonin 
fa.ntigiatci on the west coast of Sweden, where it was previously unknown. 
It was growing on Ascophgllum nodosum ; and itself bore the following 
epiphytes : -0horeocolax Polys+honire, Myrionema Corunnle(?), Isthmo- 
plea sph(arophora, Ulothrix jlacca, and Monostroma Grevillei (3). 

A l g s  of the  Mediterranean.11 -I?. Ardissone completes his revision 
of the Mediterranean algae in the present paper, which contains a list of 
the Melanophyceae, Chlorophyceae, and Cyanophyceae. Besides alterations 
in the disposition of the families, the present revision shows not a few 
changes in the arrangement and limitations of certain genera, notably 
in Ectocarpaceae and Oscillariaceae. 

* Rev. Bryolog., xxxiii. (1906) p. 106. 
t Annnal Report and Trans. Manchester Microscop. Soc., 1905 (issued 1906b 

f Vegetationsbildsr. 
5 Bot. Notiser, 1906, pp. 245-7. 
I/ Rend. R.-Ist Lombardo, series 2, xxxix. (1906) pp. 156-76. 

pp. 56-60. 
Edited by Karsten and Schenk, series 4, No. 6, 1906. 
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Algze of the West Indies, Indian and Pacific Oceans.*-N. Svedelius 
deals with the interesting subject of the likeness between the marine 
flora of the West Indies, the East Indies, and the Pacific. He disapproves 
of the theory that the Cape of Good Hope had formerly a more tropical 
climate and served as a passageway for algae. From a careful study of 
Caulerpa and other genera in the Indian Ocean he is led to the belief 
that the Caribbean Sea was at  one time in connection with the Pacific 
Ocean and was only separated at  a later date by the upheaval of land 
at the isthmus of Panama. 

Algze of a Ceylon Coral Reef.t-N. Svedelius has made a careful 
study of the algae on the large coral reef which surrounds the towii at  
Point de Galle, Ceylon. His object was to discover if in the tropics 
there is any periodicity of inarine algae, and his investigations have led 
him to the following interesting and important results. He finds that 
:t rich, purely littoral flora may occur in the tropics, a fact which has 
been sornewhat doubted hitherto. Certain conditions are of coiirse 
necessary, such as for instance an absence of predominating living coral, 
;is this prevents the growth of a l p  other than those with a strong 
creeping rhizome. Further, he finds that the Florideae are more numer- 
ous both as regards species and number of individuals than the other 
alga-groups, notwithstanding the strong light. The littoral Floridea 
have not pure red chromophyll, but rather it dark violet, grey-brown, 
arid grey-green tone of colour. As regards periodicity in the algae he 
finds this quite a marked feature : certain short-lived species such :IS 
Porphyrn suborbindata and Dermoitemtr dirlmtomunt, only occur during 
i t  particular pait of the year ; other species are perennial, arising either 
from a basid disc or from basal holdfasts, which persist, wliile the uppcr 
part of the tliallus bears new shoots season by scasoii :-examples being 
Laureiacia cpylatucn, Rhodomela crcrssicadrts, Smqassum crrstoefolizcm, and 
Avraziivdlen lncerntn. Again certain species show their periodicity by 
becoming fertile at special seasons of tlio year. I n  many instances 
periodicitj is connected with the ch;~nge of mo1isoon, some species 
appearing only after the south-west inonsoon has been blowing for 
some time, n hile others choose this time for dropping and regrowing 
their shoots. In what wtiy the monsooii influences the plants is not 
known at present, though several theories are put forward. Finally the 
author states that short-lived species are very few, while the grcat mass 
of species are pereniiial and bear during the whole year the most intense 
sunlight. Two photographs show a formation of Rhodomela crcrssicaulis 
and Corallopsis Opuntm respectively. 

Vegetation of the Antarctic Sea.$ - C. Skottsberg, the ofticial 
botanist to the Swedish Antarctic Expedition, has published his obser- 
vations on the marine flora of this region. The main bulk of liis 
collections mere unfortunately lost with the ship, but sufficient were 
saved to enable the author to give a fuller account of the conditions 
affecting the algae, and the epecies growing or collected there, than 

* Bot. Notiser., 1906, pp. 49-57. 
t Botaniska Studier. 
$ Tom. cit., pp. 245-64 (3 pls. and 1 map). 

Tillagnade: I!'. R. Kjellman, 1906,pp. 184-220 (1 pL). 
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any paper hitherto published. After an introduction giving a short 
resamd of past work, the author deals with “The  influence of external 
factors,” such as the geological character and configuration of the coast ; 
the bottom, the salinity, and temperature of the sea ; and the influence 
of the ice. A section on “The  
regional distribution of the inarine flora” divides the area into the 
three Kjellman regions-the littoral, thc sublittoral, and the elittoral. 
The species occurring in each of these are discussed, and an explana- 
tion is given of the presence of certain algae brought up by the dredge 
from considerable depths. They are brought by the icefloes which 
run against the coast, and become packed and screwed together in 
many ways. Alga: attach theinselves to thc lower parts of these floes, 
and, when the pack ice disperses, the waves wash the floes, and the 
alga: become detached and sink to the bottom. It is, of course, im- 
possible to say how far this factor influences the distribution of the 
species, but i t  is at  least probable that it plays some part. A few 
remarks arc made on the characteristic formations. Then follow a list 
of the dredging stations and a list of Antarctic alge, not including the 
undetermined part of the author’s own collection, nor the collection of 
the ‘ Discovery,’ with a few general remarks. Photographs are given of 
Llesmaresticc Hnruayntin, D. auceps, and Grncilaria simplex ; as well as a 
tnap of Graham Land. 

Periodicity of Algse in Toulouse.*-J. Comi?rc has iiiade observa- 
tions on the periodicity of development of the algz in the Toulouse region. 
He comes to the following conclusions. The general distribntion of 
fresh-water algae is determined by the mcchmical action of the various 
temporary and perinanent media, while the periodicity of development 
is governed by the thermic influence of the varions seasons of the 
year. Running watcr is nnfavourable to the growth of grecn algae, 
owing to mechanical action and the poverty of the water in saline 
substances ; more quiet streanis of which the water is often disturbed 
is no less unfavourable. Stagnant watcr shows an infinitely richer algal 
flora. Under mixed conditions, where the water is constantly renewed, 
he finds potamophilous diatoms, together with limnophilous Chlorophyceae 
and Protococcoideae, hiwing a periodicity of evolution similar to that 
of the same species living in rapid and in stagnant watcr. The alga: 
produce D relatively large iiiimber of spores, etc., immediately before 
threatened evaporation. 

Tropical Fresh-water A1gze.t-E. Lemmermann describes a collec- 
tion of fresh-water algae, consisting of fifteen samples, collected by 
Dr. Volz in Sumatra, West Java, Singapore, Bangkok, and the Sand- 
wich Islands. Fifty- 
one novelties are described, and interesting statements are made 
concerning the Flagellatae and Peridineae, and the composition of the 
plankton of two lakes. The author prefaces his list by some remarks 
on the similarity between the fresh-water algz of European and tropical 

Tables help to show these results. 

Of these regions the best known is West Java. 

* Bull. Soo. Bot. de France, 1906, pp. 390-407. 
t Abh. Nat. Ver. Bremen, xviii. (1905) pp. 143-74. 
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waters. He believes that further investigation will show a still greater 
number of species common to both regions. 

Fresh-water Alga: of Sweden.-0. Borge* publishes a list of the 
fresh-water algae of Sweden. It includes 44 species new to Sweden, and 
nine species and varieties new to science. 

The same author t publishes also a list of algae from Argentina and 
Bolivia, collected by It. Fries and G. 0. Malme, which contains no 
novelties. There are a few text figures. 

Fresh-water Algae of Victoria.$-A. D. Hardy brings the fresh- 
water algal flora of Victoria up to date, omitting the Bacillarieae ; and 
he publishes four new species, as well as some new records for 
Victoria. A number of Desmids are included supplementary to the list 
of 156 species and varieties already enumerated in the author’s previous 
account of the Victorian Desmidiaceae. The novelties are described by 
c f .  S. West, including a new zygospore for Pleurotmium ovatum Nordst. 
var. tumidum Mask. Finally, a short list is given of new localities for 
eigltteen species of Desmids already recorded from Victoria. 

Desmideae of Central Europe.§-W. Migula continues his account 
of the cryptogams in ThomB’s “Flora von Deutschland,” being at present 
engaged in the exposition of the Desmidea. He supplies descriptions 
of the genera and species ra.nged between Closterium and A rthrodesmus, 
the space in four parts of the work being chiefly occupied by Cosmarium 
with more than 200 species. To these, as to the species of other genera, 
a dichotomous key is provided, and there are numerous figures. 

Fossil Diatoms.(l-P. Maury having completed his investigations 
into the Pliocene vegetation of the volcanic region of Cantal, has made 
researches in the valley of the Veronne, and finds at  La Garde a rich 
stratum of lliatomaceae. These have been examined by Frhre HBribaud 
who points out the identity of this flora with the diatomaceous floras of 
Joursac, Moissac and other localities of the Cantal region already studied 
by him. 

Spores of Diat0ms.T-H. Peragallo redescribes in detail the forma- 
tion of spores in diatoms : the formation of sporangia, development of 
the spores which become smaller and smaller by subdivision into two, 
their progressive stages, transformation into zoospores within the mother 
cell, and finally the dehiscence of the sporangium and the escape of the 
zoospores. 

Dunaliella.**-E. C. Teodoresco publishes further observations on 
the morphology and biology of this genus, thereby completing liis fitudy 
of its development. His remarks are arranged under the following 
headings :--Changes in  external form ; In t e r id  structure ; Cell division; 

He describes besides seven new species but gives no figures. 

* Arkiv f .  Botanik, vi. No. 1 (1906) pp. 1-98 (3 pls.). 
t Op. cit., No. 4 (1906) pp. 1-13 (figs. in text). 
$ Victorian Naturalist, xxiii. (1906) pp. 18-22, 33-42. 
4 Gera : Zezschwits, 1906, lief, 31-4, pp. 385-512 (20 pls.). 
11 Revue de la Haute-Auvergne, 1906, 49 pp. 
7 Soc. Sci. d’Arcachon Stat. Biol., viii. (1904-5, appeared in 1906) pp. 127-44. 
** Rev. G6n. de Bot., xviii. (1906) pp. 353-71. 
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Sexual reproduction ; Resting state ; Germination of the hypnozygotes. 
Details are given of experiments to show that under certain unfavour- 
able conditions the zygotes undergo a period of repose. This fact was 
not previously known. This is the first instalment of the paper which 
will be continued in a later number. 

Colpomenia sinuosa.*-Fabre-Domergue gives an account of the 
remarkable invasion of the oyster beds at the mouth of the Vannes by 
C‘o2ipomeniu sinuosa. It appeared for the first time last year in the Gulf 
of Morbihan,‘its nearest locality being Cadiz. Its presence at  Vannes 
is seriously prejudicial to the interests of the oyster growers, for tlie 
plant settles on the shell of the oyster, and when the tide goes down it 
becomes emptied of its contents and filled with air. Adhering so firmly 
as these plants do to the oysters they act as floats when tlie tides are 
high ; and the oyster comes to the surface and is carried away. The 
result threatens to be a serious injury to the oyster trade. 

Acrochaetium and Chantransia.t-F. S. Collins arranges the North 
American marine species of these two genera according to the principles 
of Mons. Rornet’s paper, with descriptions of each species. The 
paper in yuestion was published a short time ago in the ‘‘ Bull. SOC. Bot. 
de France,” and contained full descriptions of only two species, though 
copious references are made to herbarium specimens in ersiccatae, etc. 
F. S. Collins’ paper, therefore, is, as it were, a continuation of Mons. 
Bornet’s work. Only twelve species have been recorded as yet from 
North America including the West Indies, and these are here fully 
described, and keys are given. The classification is based largely on the 
ctiaracters at  the base of the filament, whether it arise8 from a single 
cell, or from B cellular disc, or from horizontal branches, attached to the 
host. Two new species are described-Acrochmtium Dasyce and A .  
Dictyotm. Keys to the two genera are given. 

A R T A R I ,  A.-Der Einfluss der Koneentration der Nahrlosungen aaf die Ent- 
wickelung einiger gruner Algen. (The effect of concentration of nutritive 
solutions on the development of certmn green algie.) 

[The species in question mere SticAococcus bacillaris, gonidia of Xanthorio 
pavietima, and Chlorella comnzunis, a new species resembling C. vulgark.] 

Jahrb. f. U’iss. Botarz., xliii. (1906) pp. 177-214. 

[A list of 32 species fromKing Island, Bass Strait, collected by Mrs. Spong 

Victorian Naturalist, xxiii. (1906) pp. 90-1. 

G A r D u K O  v, N.-Die komplementare chromatische Adaptation bei Porphyra und 

Ber. Deutsch. Bot. Gesell., xxvii. (1906) 1 p. 

H A  B E R  LANDT, G.-Ueber den Oeotropismns von Caulerpa prolifera. (On the 
SB. k. Akad. Wiss. Wien, cxv. (1906) pp. 577-89. 

E W ART, A. J.-Notes on a Collection of Xarine Algae from King Inland. 

and named by Mr. A. H. S. Lucas. There are no novelties.] 

Phormidium. (Complementary adaptation in Porphyra and Phormidium.) 
[The results of spectroscopic experiments on these two algs.] 

geotropism of C. prolifera.) 

* Comptes Rendus, cxliii. (1906) pp. 1223-5. 
t Rhodora, viii. (1906) pp. 189-96. 
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Fungi. 

(By A. LORRAIH SMITH, F.L.S.) 

Culture Medium for Zygospores.*-J. J. Hainaker claims to have 
discovered a culture medium on which, with proper conditions of mois- 
ture and temperature, a successful growth of the zygospores of Mfrcor 
stoloiiifer can be induced. 

New Asc0mycetes.t--W. Kirchstein describes fifty-three iicw species 
from the Mark Brandenburg. There are several new genera recorded : 
Hyplmdiw-us near to Tapesia and to l’richobelonium but with globose 
spores ; Ophiosphuma with elongate one-celled spores near to ATiesslia ; 
Pachyspora belonging to the Trichosphaeriacew, the asci two-spored, the 
spores two-celled, dark brown. Rertielln a genus of Melanoinmew with 
a polysporous ascus and two-celled colourless spores, must bc called 
k’irchsteima as the name Bertiella has already been used ; the fungus 
recalls the appearance of Bertin. Finally, he describe8 7‘rematosp/iccrelln, 
distinguished from Z’remntosphieria by the perithecinm and the absence 
of paraphyses. 

Study of the Grey Rot of the Vine.$-Gy. de Istvanffi has inade 
ail exhaustive study of this disease, found to be due to iiotrytis ciizerea 
(Sclerntkia E’uclrpliana). The first part of the work is taken up with 
microbiological studies : the germintition of the spores and their beha- 
viour in various culture solutions, their resistance to drying aiid to cold, 
etc. The author also tested the spores and their capacity to germinate 
after soaking them in I%ordeaux mixture, in glycerin, and organic salts. 
The results of all these experiniental researches are given. The sclero- 
tiuni is dso studied and the developinent of the clamp organs- -Hajf- 
orgntwt). Hc describes two types of these : the first arc hollon bodies 
and die off : the second develop further aiid form zones of hyphal tissue 
of darker and lighter colour. The sclerotia are formed from these larger 
clamp ( rgms.  They take several months to ripen, and gerniinate under 
suitable conditions with conidiophores of Jiofryt,s. 

Diseases of Plants due to Sc1erotinia.-Emil Molz§ writes on the 
conditions affecting the appearance of Sclero n frzic.t<qeiicc 011 apples. 
The conditions, studied by him and tested by a long series of experi- 
ments, which are presented in tabular form, had reference chiefly to 
light, temperature, and moisture. He found generally that darkness 
and a low temperatwe hindered the growth of the fungus. In the case 
of stored fruit w slight current of :Lir would scatter the spores from :L 
diseased apple and infect a large number of sound fruits. A careful 
watch would remedy this, as the apples attacked show rottenness very 
soon and should be removed itt once. Too great moisture was also 
proved to be a powerful agent in encouraging the growth of Srlerotiiw. 

* Scieiice, 11. xxiii. (1906) p. 710. 
t hhh. Ilot. Ver. Prov. Brandenburg, xhiii.  (1906) pp 39-61 (5  ngs) See also 

f: Ann. Inst. Centr. AmpBlol. R Hongrois, iii (1905) p. 163 (6 pls. and 15 figs.). 

5 Centralbl. Bakt., xvi. (1906) pp. 175-8 (4 figs.). 

See also Bot. Centralbl., cii. (1906) p. 583. 

Ann. Mycol , v. (1906) p. 455 

See also Centrslbl. Bakt., xvii. (1906) pp 280-9. 
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I n  khe same Journal H. C. Schellenberg * publishes a paper on the 
Sclerotinia of the mulberry and of the beam tree. He found the 
mummified fruits of the mulberry in the early part of the year, and 
proved that they differed morphologically froin the Sclerotiizin that is 
found on the quince. He  cultiviited the sclerotia, and towards the end 
of April he obtained the apothecia which he describes in full detail. 
Infection experiments were carried out with the ascoRpores, and it was 
found that the young shoots of the mulberry were the parts that were 
first attacked by the fungus and later the leaves. Very soon the conidial 
growth appeared. In  the moist spring of 1!)05, the trees were I d l y  
attacked and nearly all the young fruits were infected. If the flower is 
infected before fertilisation it withers off, if after fertilisation, the fungus 
develops with the fruit, which it gradually mummifies. i % l W O t i , ? k Z  
,%espi-)ili is compared with Scl. Qyrh’olaiae on the quince, and the differences 
noted in developiiient and mode of growth. 

The similar fungus of the beam tree, Sclerotinin Aricxe, is nest de- 
scribed. It was found to be distinct froin Scl. A f ~ u p a r i ~ ~  ;ind would 
not infect Sorbzts Aucupnria. I n  this case also the flower is attacked. 
The spores germinate on the stigma and pass through the style to the 
young fruit, which soon becomes a hard mummified iriass of niyceliuiii. 
These hard fruits lic oil the soil mostly two years before they germinate. 
I n  this case the yourig shoots are not affected 1,s tlie fnugns. These 
different fungi are well illustrated, and detailed diagnoses are given of 
the species. 

Development of Ergot.?-Erich Tsclieniiak writes on thc condi- 
tions that favour the growth of Ergot in various cereals. A prolonged 
duration of the flowering season is distinctly fnvouralde to  the spread of 
the fungus. It does riot depend on the fertility of the grain, for sterile 
plants often develop sclerotia in their flowers. In dry warm weather 
the opening of the gluines is quick and fructification is soon over, so that 
the chance of infection is much lessened. There are certain varieties of 
cereals that flower quickly and these should bc preferred. Ergot is rare 
in harley, though the flowers a t  the top of the liead are often opcn and 
liable to infection. 

Thielavia basico1a.S-This fungus has been found growing on tlie 
roots of Senecio elqaizs and various other plants. R. Aderhold who 
discovered it in the roots of diseased begonias, made successful cultivations 
on  sterilised pears, gelatin, etc. The colourless conidia mere produced and 
later the brown forms. Aderhold then attempted to transfer the fungus 
to the roots of Begonia semnperfloreias, but without success He noted 
also that i n  plants attacked, it was always at the “ neck” of the roots 
that tlie fungus was situated. He does not think that it is at all a n  
active parasite. 

Germination of Sclerotia of Claviceps purpurea.§-After a series of 
experiments with this fungus Zinimerman sets out the results arrived 

See also Centralbl. Bakt., 

See also 

* Centralb. Bakt., xvi. (1906) pp. 186-202 (4 pls.). 
t Fdhling’s Lnndw. Zeit, Iv. (1906) pp. 194-9. 

1 Arb. Biol. Abt. Land. Forstw. k. Gesundh., iv. (1905) pp. 463-5. 

5 Zeitschr. Pflanzenkr., xvi. (1906) pp. 129-31. 

xvii (1906) pp 274-5. 

Ann. Mycol., v. (1906) pp. 461-2. 
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at in a series of statements. He maintains that sclerotia are capable of 
gerniination after being kept for two years ; that a number of sclerotia 
in the open do not succeed in germinating the first year, but that they 
also germinate in the second year under favourable conditions. He 
found that even when mouldy or broken in pieces they produced the 
Peziza form, and it was immaterial whether they were kept dry during 
the intervening season, or were kept moist as had been thought necessary. 
The time of germination varied during the first half of May. 

Erysiphe graminis.*-E. M. Reed’s infection experiments with 
Erys@he paminis confirm the findings of previous workers in this field 
as to tlie existence of biological species. He found that the form on 
rye would infect no other grass, that the same fungus on Poa pra- 
tensis m s  equally specislised, thou@ in certain conditions it could be 
transferred to P. nemoralis, P. trauialis, and P. cotnpressa. Other in- 
fections only confirmed the existence of biological species in the mildew 
of grasses. 

Yeasts and Cysts in Glaeosporium.t-Viala and Pacottet publish 
i l l  inore detail work already communicated 011 this sitbject. They add 
an account of their researches on Ascochyla Pisi, a somewhat similar 
fungus. During ten months of culture they got no trace of poly- 
morphism, neither yeasts nor cysts, showing thus a considerable diver- 
gence from Gla?osporktm. A note is added 011 the installation of the  
Research Station for vine diseases. 

Origin of Yeasts.$-In discussing Viala and Pacottet’s recent work 
on the ii~clusion of yeasts in the life cycle of the higher fungi, A. 
(;uillermond points out that the fertilisation process observed before the  
forniation of endospores rather tends to show that all such spores are 
from asci with a sexual origin ; that the endosporic sacs described by 
these writers prohably do not belong to Mangitiia and Gnomonia as they 
supposed. 

Polymorphism of Colletotrichum.5-B. Namyslowski experimented 
with a species that grew on the leaves of Po0 trivialis. I n  artificial 
cultures the conidia germinated and formed only chlamydospores. The 
fungus myceliuni in a culture produced both chlamydospores and the 
typical conidiophores and conidia of Colletotrichum. Reinfection of I’oa 
with these conidia was without result. 

Hyphomycetes.11-G. Lindau finishes the Arthrinem with the three 
genera Goniosporium, Gonatobotryum and Arthrinium begun in a previous 
fascicle. The Trichosporiea: and Monotosporee are also worked through. 

* Trans. Wis. Acad. Sci. Arts and Letters, xv. (1905) pp. 135-62. 

t Ann. Inst. Nat. Agron., v. fasc. 1 (1906) 45 pp., 22 figs. See 

t Comptes Rendus Soc. Biol. Paris, lx. (1906) pp. 975-7. 

5 Bull. Acad. Sci. Cracovie C1. Sci. Math. Nat., 1906, pp. 254-7 (I 

1) Rabenhorst’s Kryptogamen Flora, i. Abt. 8, lief 102 (Leipxig, 

Mycol., v. (1906) p. 460. 

tralbl., cii. (1906) pp. 585-6. 

Centralbl., cii. (1906) p. 583. 

Ann. Mycol., v. (1906) p. 463, 

704 and pp. 705-52. 

See also Ann. 

also Bot. Csn- 

See also Bot. 

. pl.). See also 

,1906) pp. 661- 
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The Gonatorrhodeae with the one genus Gonatorrhodum is described and 
several genera of the Haplographieae. In  the succeeding fascicle he 
carries on the descriptions down to the suborder Chalareae, which in- 
cludes genera that bear simple chains of conidia. He has already 
described 1473 species of Hyphomycetes. 

with various hetercecious Uredineae. He finds that Uromyces graminis, 
which forms its ecidia on Laserpitizm Siler, is not identical with the 
one that has Seseli glaucum as its alternate host. He gives some of 
his experiences with the germination of the teleutospores. Following 
Eriksson's advice as to cooling the spores, he soaked the leaves with the 
teleutospores in water, and the second night after he had a plentiful 
formation of basidia and sporidia. Infection experiments were also , 
carried out with the teleutospores of Puccinia liliacearum on Ornitho- 
galum. Fischer found considerable variability when it was grown on 
different hosts. 

Walter Krieg t has worked with the wcidia of various species of 
Ranunculus and their Puccinia-forms on different Cramineae. Results 
are given. 

Wilhelm Miiller $ has been experimenting with the Melampsora? on 
Euphorbia and Hypericum. Most of the species are autcecious, but tlie 
Uredo hosts of Bcidium Eu23/orbice-gernrdinnce belong to the genus 
Ononis. Melampsora hypericorum, which was said to prow on eleven 
species of Hypericzcm, is so far specialised tliat the form on H. moiitnnzlm 
would grow on no other host, and must be designated Mel. Hyperici- 
montani. 

A long series of researches on the specialisation of Pzrcci)zia on 
Labiats is published by Paul Cruchet.5 He gives the lists of plants on 
which he made the inoculation experiments. The first part, including 
eleven series of infections, is devoted to P. Mmthce. 

L. Hecke 11 has attempted, by means of inoculation experiments, to 
explain the presence of Puccinia Maydis, the rust of maize, which is 
found wherever maize is cultivated. Arthur had established the hete- 
rcecious nature of this rust, its aecidium growing on Oxalis, though it 
is rare, even in America, to find this stage of the fungus. Only once 
has an Bcidium been recorded in Europe on 0. corniculata. Hecke 
inoculated plants of various species of Oxalis with the teleutospores of 
P. Maydis with varying results : 0. stricta was most readily and con- 
stantly infected ; with 0. tropceoloides infection was slower and not so 
abundant ; on 0. rosea spermogonia alone were produced ; while only 
spots without any fruit formation resulted from inoculation of 0. vnldi- 
viana. The aecidiospores from 0. stricta were employed to reinfect the 
maize, with immediate successful production of the uredospores. All 
attempts to inoculate maize with its own teleutospores failed. The 
author then discusses the theories as to the origin of the disease. The 
Bcidium stage is of too rare occurrence to account for the universal 
appearance of the rust. Experiment has proved that the teleutospores 

Uredineae.-Ed. Fischer* gives the details of a series of experiments ' 

* Centralbl. Bakt., xvi. (1906) pp. 203-8. 
1 Tom. cit., pp. 210-211. 
j J  Ann. Mycol., v. (1906) pp. 418-20. 

t Tom. cit., pp. 208-9. 
5 Tom cit., pp. 212-24. 
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itre not the source of infection. It is possible, however, that theuredo- 
spores may persist during the Tinter in the more southerly regions of 
Europe, and that the disease inay spread towards the north ; or Eriks- 
Lion’s theory of some mycophisma or disease inlierent in the plant inay 
have to be considered. 

1’. Dietel * describes a ncw genus of Uredinea: from India, C%noo- 
,nsor(/, it member of the Melampsoracea:. I n  honour of its finder, the 
iiuthor iiaines it C. Butleri. The aecidia are unknown ; the teleutosori 
 re widely diffused over the under-surface of the hives of ArZhntoda 
I J B ~ I C ( I  ; they are developed nnder the epidermis arid are nsu:illy one- 
(.elled. 

publish i~ first list of Fungi from 
tliffereiit districts of India. This first instalment includes only Ustil- 
ttginea: and Urcdinez. Descriptions and localities are given of ~ i a n y  of 
the foriris :~nd  :I large nurnbcr are new. 

E. \V. I) .  Holw;~y $ has issued Part 11. of the first ~o lun ic  of North 
.Irncric:ni I‘rcdineq containing the descriptions of thirty-eight species 
follou ing thc natural orders of the host-plants. 

S. Iiusariol in notes on Japanese Fungi records two new Uredinea:, 
liromgws on Clachtris and C’ceoma on Prutius. The latter attacks the 
t,wigs at  an early stage and Citnses considerable deforination of leaves and 
flower buds. 

T. Miyake 11 lias made a study of the Puccinim parasitic on species 
of Umbellifer% in Japan. He records in all eighteen species, several of 
them only found in Japan. 

J. C. Arthur 7 continues his paper on a “New classification of the 
Uredinales.” His method involves a knowledge of the life-history of 
the species, including the number of spore forms, and the structure of 
the sorus. Hitherto, any form with a two-celled teleutospore has been 
called :t Pucritiia : under the new system, all the life stages must be 
considered before the form is placed with its proper genus. The 
:tutlior allows that his method is somewhat lacking in simplicity. 

New Fungus of Cereals.**-J. R. Jungner-Posen found on rye 
that had been atkacked by eel-worms, white pustules of mycelium that in 
time turned to sclerotia, small reddish-brown bodies the size of a clove 
seed. In  four to six weeks after the collection of the sclerotia, small 
agarics were developed which proved to belong to a new species named 
by the author Psilocybe Hemiwgsii. A full diagnosis of the agaric is 
given and a further growth of mycelium and conidia on the diseased 
leaves is described. Jungner-Posen was unable to determine the con- 
nections of the latter, if any, with the sclerotial fungus. 

They do not a11 develop simultaneously. 
H. itnil P. Sydow wi th  E. J. Butler 

* Ann. Mycol., v. (1996) pp. 421-3 (1 fig.). 

5 Bot. Mag. Tokyo, xix. (1905) pp. 83-5 ; xx. (1906) pp. 47-57 (2 pls.). 

1) Journ. Sapporo Agric. Coll., ii. (1906) pp. 97-132 (1 pl.). 

q Journ. Mycol., xii. (1906) pp. 188-91. 

t Tom. cit., pp. 42445. 
North American Uredinew, i. part 2, Minneapolis, 1906). See also Ann. 

See also 

See also Ann. 

Mycol., v. (1906) p. 454. 

Ann. Mycol., v. (1906) pp. 455-6. 

MYCO~., V. (1906) pp. 457-8. 

** Zeitsohr. Pflanzenkr., xvi. (1906) pp. 131-5 (1 pl.). 
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Development of Hypholoma.*-Caroline L. Allen publishes the 
results of her examination of several species of Hypholomn. The method 
of gFowtlr was so similar in all that they might have ranked as one 
species. She sums up thus :-(I) The hymenium of Hypholonza 
subhteritiunz and allied forms is endogenous in its origin. (2) A 
universal veil (primordial cuticlc) is present from the beginning. ( 3 )  
Pileus, hyinenium, lamellas, and upper portion of the stipe are formed 
by the growth and differentiation of a small central area of tissue. (4) 
The gill cavity is formed internally after the forinatton of the hymeiiial 
primordium by brwking of the hypha3 beneath this. (5) The liLn1ella: 
are formed by the unequal growth of the liypha: of the hymenial 
primordium. (6) T n  one species, thc cystidia appear at a very early 
stage and soon attain their highest development, being much more 
prominent then, than in the niature plant. 1)ifferentiation of tissue 
begins when the plant is about 1 miii. high, arid reaches kin actvaricetl 
stagc before it is 5 inm. lrigli. 

Development of Agaricus carnpestris.1-G. F. Atkinson has bronght 
together thc studies and theories of many workers as to the growtli of 
the fruit-body of the mushroom and allied fungi, and he adds the results 
of his own observthtions. He notes first the primordinm of the carpo- 
phore, :L homogerieous body composed of slender, uniform, dense hypha: 
surrounded by an outer layer, the universal veil. The formation of the 
hymenium, which i s  endogenous in its origin, is followed in detail and 
the diffcrcntiation of stipe and pilcus. In  cultivated forms the basidiuni 
bears two spores only, the wild plants liave four spores. 

Question of Species in Parasitic Fungi.S-Ed. Fischer explains the 
existence of biological and physiological species so often found among 
the Uredineas and discusses their position ill any practical system of 
classification. He concludes that those forms which constantly show 
morphological differences must rank as species. Other forms which 
differ from each other only slightly should be united in collective species, 
and those biologically different should rank as sub-species. 

P lan t  Diseases.-.J. B. S. Norton § gives descriptions of various 
fnngoid diseases that attack potatoes, with the treatment necessary in 
each case. The chief of those mentioned are caused by Oospora scabies, 
Rhizoctoicia, Fusarium oxysporiurn, Bacillus solaimparum, Altenzarin 
Solani, and Phytophthorn infestam. 

The ripe rot or Mummy Disease of guavas has been studied by 
J. L. Sheldon )I who finds that it is caused by Glmosporiwn Psidii with a 
perfect fruiting stage belonging to the genus Glomerella. He describes 
the development of the fungus. 

H. FassiT describes a new species of Leptosphrarin which he found 

* Ann. Mycol., v. (1906) pp. 367-94 (3 pls.). 
t Bot. Gazette, xlii. (1906) pp. 241-64 (6 pls.). 
1 Ver. Schweiz. Nat. Ges. Luzern, lxxxviii. (1906) pp. 300-8 (6 figs.). 
5 Maryland Agric. Exper. Stat. Bull., cviii. (1906) pp. 63-72 (4 figs.). See 

11 West Virginia Agric. Exper. Stat. Bull., civ. (1906)pp.299-315 (4 pls., 29 figs.). 

7 Bull. Lab. ed Orto Bol. Siena, vii. (1905) pp, 57-62 (1 pl.). Seo also Bot. 

also Bot. Centralbl., cii. (1906) p. 497. 

See also Bot. Centralbl., cii. (1906) p. 498. 

Centralbl., cii. (1906) p. 471. 
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growing on the branches of Lygeum Spartium along with Henderso)iin 
Spnrtii. 

H. Detmann * publishes observations on plant diseases in Baden. 
He notifies among others the appearance of Peronospora viticola on the 
vines. Pucctnia simplex and P. graminis were recorded many times. 
Mildew of the quince was more wide spread and more virulent than in 
previous years. Suggestions are given as to remedies. 

Plant parasites in Holland form the subject of another communica- 
ti0n.t Species of Peronusporn did much damage to rose trees, salad and 
clover. Perdermium Strobi was discovered on a Weymouth pine. 
Exoascus appeared for the first time in Holland on cherries. Clado- 
sporium harbaricm was frequently found ; it  caused considerable loss to 
the grain harvests. Sphcerella brmizeola, Fusarium roseum, Sclerotinila, 
and species of h'utrytis are recorded on cultivated plants. B'omes 
utimsus also ranks as a harmful parasite; it was found that it had 
developed along the mouse tracks, and the view is hazarded that mice 
may aid in the spread of the fungus. 

R. Solla $ reports on harmful fungi in Italy. These include 
Xoniliu cineren on plum trees, Hotrytis vulgaris on roses, Ustilago 
Xaydis and Tilleticl Tritici on corn. A new species, Phyllosticta mespili- 
cola, was found on the leaves of Hespilus germanica, and a Coiziothyriicm 
was spotting and destroying willow leaves. Urophlyctis Alfafalfce was 
found by V. Peglion forming its galls on the roots of Alfalja, and various 
other forms are also recorded along with instances of attack by Bacteria. 

N. Ranojkwic 8 describes the work done at  the agricultural research 
station a t  Belgrade during the years 1903-5, He records wide-spread 
mischief caused by Plasmopara viticola on vines, and he gives the results 
of the treatment of the diseased plants with Bordeaux mixture. A long 
list is given of the parasites and hosts among the cultivated plants. 
Insect pests occupy a large part of the paper. 

K. Malkoff Sadovo 11 reports on diseases from Bulgaria, and tells of 
successful applications of spraying mixtures. These were of distinct 
advantage in combating attacks of Ascochyta Pisi and Exoascus 
deformans. 

E. RostrupT states that 146 cases of plant diseases were referred to 
him during the year, affecting cereals, fodder, leguminous plants, and 
roots. 

W. Carruthers ** has reported on 37 cases of plant diseases in England 
occurring in field and garden crops, and on various trees. 

F. D. Heald tt writes on plant diseases in Nebraska during 1905. 

He describes these and other forms. 

* Zeitschr. Pflanzenkr., xvi. (1906) pp. 142-4. 
1 Tom. cit., pp. 147-9. 

11 Jahresb. Staatt. Landw. Versuchst. Sadovio, Bulgorien, 1904, 242 pp., 8 pls. 

7 Ti.dssk. Landbrugets Planteavl, xl. (Kopenhagen, 1904) pp. 395-421. See 

** Journ. Roy Agric. Soc, Ixv. 1,19004) and lxvi. (1905). See also Zeitschr. 

t t  Nebraska Agric. Exper. Stat. Report, xix. (1906) pp. 20-60. 

t Tom. cit., pp. 144-6. 

Tom. cit., pp. 207-12. 

See also Zeitschr. Pflanzenkr., xvi. (1906) pp. 212-13. 

also Zeitschr. Pflanzenkr., xvi. (1906) pp. 213-15. 

Pflanzenkr., xvi. (1906) pp. 215-17. 
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He divides his subject into diseases of tree fruits, small fruits, garden 
vegetables, cereals, etc. 

The same writer* has worked out a black rot of apples due to the 
fungus Sclerotinia fructigena. Spraying with Bordeaux mixture is 
advised. 

N. Speschnew t notes a curious occurrence of Plasmopara viticoln 
on vine leaves; round yellow balls, composed of hyphae and spores, 
occurred instead of the usual felting of hyphze. I t  was probably to be 
explained by insect action. 

Speschnew $ gives an account of some new or little known parasites 
of the mulberry. Fusnrium Schawrowi sp. 11. grew on the twigs ; Lepto- 
g l m m  Mori attacked both twigs and leaves. 

P. Voglino,§ in Italy, reports on a large number of cases of plant 
diseases of field and garden crops for the year 1904. A number of new 
species that had been described by G .  Scalia are included in the survey. 
He found a species of the new .genus Oidiopsis sicula living in the 
leaves of an Ascltpias. Voglino also notices E. Cazzani's account of 
Peronospora cubensis which had worked harm to melon plants. 

J. Ritzema Bos 11 devotes a long paper to the consideration of the 
diseases of the various forms of Brassica more especially those caused by 
a species of Phoma. The fungus attacks both the leaves and the stalk, 
and he found that the one he was studying agreed most nearly with P?L. 
oleracea, hitherto recorded on dead stalks of Brassica and other Crucifer=. 
The roots of the plants attacked seem as if eaten by insects, but mycelium 
is always to be detected at the injured parts, giving the tissue D yellowish 
brown appearance. The author did not find that the seed conveyed 
disease, but he warns cultivators against the practice of leaving diseased 
portions of plants in the field, and also against the transplanting of 
seedlings already diseased. 

A plantation of 600 mulberries in Italy was destroyed by some 
unknown disease. After the 4-year old plants had been put in the new 
soil they dried up just as they began to form buds. Root trouble was 
suspected, or some mismanagement in planting. V. Peglions found that 
the stems were covered with small black wart-like bodies, the stromata 
of the fungus Giberella moricola, and that the red tubercles of Fusariuna 
Zateritium, the conidial forms, were also present. He proved that the 
disease was entirely caused by these organisms. He recommends dis- 
infection of young trees by Bordeaux mixture. 

G. Liistner** has been studying a disease of cherry-trees in the Rhine 
valley, said to be due partly to the fungus Cytospora rubescens, and 

* Nebraska Agric. Exper. Stat. Report, xix. (1906) pp. 82-91 (2 pls.). 

t Monit. Jard. Bot. Tiflis, livr. 2 (1906) pp. 1-2. 
$ Arb. Kaukas Stat Seidenzucht, Tiflis, x. heft 2 (1905) pp. 30-41 (2 pls.). See 

6 S.A. Ann. R. Accad. Aaric. Torino, 1904,87 PP.. See also Zeitschr. Pflanzenkr., 

See also 
Bot. Centralbl., cii. (1906) p. 559. 

also Bot. Centralbl., cii (1906) p. 567. 
- , - _ _  

mi." (1906) pp. 276-80. 
I( Zeitschr. Pflanzenkr., xvi. (1906) pp. 257-76 (13 figs.). 
a At t i  R. Accad. dei Lincei (1906) No. 1. See also Centralbl. Bakt., xvii. (1906) 

, I  . .  
pp. "279-80. 

also Bot. Centralbl., cii. (1906) p. 586. 
** Ber. k. Lehranst. Wein. Obst. Garten. Geisenheim a Rh., 1904, p. 225. See 

Feb. 20th, 1907 0- 
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partly to weather conditions. He thinks that the parasitism of the 
fungus is doubtful, and that the destruction of'the trees is brought about 
by soil and weather conditions. 

L. Rougier * publishes his experiences in the extermination of the 
disease Black-rot in the vine. He advises the employment of a mixture 
containing acetic acid rather than the Bordeaux mixture for spraying 
the trees. 

Winterana canella. 
P. Baccarinit notifies the disease of leaves of a hot-house plant 

The leaves attacked are paler in colour, and show 
round, olivaceous spots on the under side aboui a centimetre in diameter. 
He found the spot infested by a fungus, a somewhat tomlose brownish 
mycelium, with two-celled elliptical gonidia. He has identified the 
fungus with Cycloconium oleaginum, an endophytic parasite. 

American Mycology.-W. A. Iiellerman $ describes in great detail a 
new species of microfungi, Plowrightia. Williamsoniana, from Guatemala ; 
it  caused a disease of the American century plant, Agave nmericana, 
attacking and finally destroying the leaves. It is conspicuous on account 
of its red or yellowish-red colour. 

A new anthracnose of Alfalfa and red clover, due to the fungus 
Colletotrichum Trifolii, is recorded by Samuel M. Bain and Samuel N. 
Essery.§ The clover is most susceptible to attack when the seedlings 
encounter the first prolonged hot spells of summer, when the petioles are 
attacked, and again as the seed is ripening when the stems a t  or below 
the surface of the ground become diseased. 

G.  F. Atkinson 11 publishes diagnoses of two new species of Agarics 
from Central Ohio :-Naucoria paludosella, which grew on living 
Sphagnum, other mosses, and on rotten wood ; Stropharia Hardii, which 
is distinguished by its rooting base. 

A. P. Morgan7 continues his monograph of North American species 
of Lepiota. Very few of 
them are British species ; several of them are described by Morgan for 
the first time. 

G. G. Hedgcock"" gives a list, with diagnoses, of some wood-staining 
fungi from various localities in the United States. These belong to the 
genera Ceratostomella, Graphium, Fusarium, Hormodendron, Hormiscium, 
and Penicilliurn. The colours induced by them on the wood are all of 
a dark or dirty colour, blue-black and brown, with the exception of two 
species, Fusarium roseum, which stains pine sapwood pink to lilac, and 
Penicillium aureum, which gives the same wood a yellow or red colour. 

Toxin of Aspergillus fumigatus.tt-E. Bodin and L. Gautier had 
found that there was no poison in the cultures of this fungus ; but more 
recently they detected some in cultures which contained, besides pepton, 
a carbohydrate, glucose, or some similar substance. This was injected 

The present instalment includes 29 species. 

Rev. Vilic., xxiv. (1905) pp. 713-19. 

$ Journ. Mycol., xii. (1906) pp. 185-7. 
5 T o m  cit., pp. 192-3. 

See also Bot. Centralbl., oii. (1906) pp. 
t Nuov. Giorn. Bot. Ital., xiii. (1906) pp. 281-7 (3 figs.). 

11 Tom. cit., pp. 193-4 (1 pl.). 

584-5. 

Tom. cit., pp. 195-203. ** Tom cit., pp. 204-10. 
tt Ann. Inst. Pasteur, xx. (1906) pp. 209-24. See also Ann. Mycol., v. (1906) 

pp. 465-6. 
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into Animals and acted strongly on the nerves. The nature of the 
foxin was not demonstrated. 

Results of Disinfecting wi th  Formaldehyde.* - J. Schorstein 
washed some timber that was infected with a Hymenomycete with a 
40 p.c. solution of formaldehyde, and, in a few days, found that the 
mycelium of some fungi (Merulius, Polyporus) grew luxuriantly on it. 
The explanation he gives is that organisms such as bacteria and protozoa 
which hinder the growth of the mycelium had been killed ; but not the 
fungus which was embedded in the wood. He argues that such a 
solution as formaldehyde is useless in combating dry-rot. 

Fungi Occurring in the Preparation of Soya.7-K. Saito finishes 
his paper on this subject, begun in a previous issue. He finds a number 
of organisms associated with the process of Soya preparation, and he 
considers that almost all of them are necessary to produce the desired 
effect. Aspeqillus Oryzm plays an important part in converting starch 
into sugar, and splitting the albumens of the Soya beans and corn. 
Rhizopus japonicus and Tieghemella hyalospora, which are also found in 
Soya, arc unnecessary if not objectionable. Various yeasts, species of 
Saccac?Loromyres, are indispensable ; two new bacteria are also recorded. 

Another substance, called “ Tamari,” was also examined by Saito, and 
in the bemcikes used in its preparation he isolated Rhizopus Tamari 
sp. n., Aspergillus glaucus, A .  Rehmii, and Circinella rnucoroides sp. n. 
Descriptions of the new species are given. 

A B D E R H A L D E N ,  E., & Y. T ~ ~ u u c ~ ~ - K n l t u r v e r s u a h e  mit Aspergillus niger 
(Culture experiments with Aspergillus 

See also 
Ann. Mycol., v. (1906) pp. 464-5. 

(The synthesis of albumen of 

See also 
Ann. Mycol., v. (1906) p. 465. 

[The species were collected in Canada, the States,..Mexico, and West 

auf einigen Aminosiiuren und Peptiden. 
niger on some amino-acids and peptids.) 

Zeitschr. Phys. Chemie, 1906, p. 394. 

A B D E R H A L D E N ,  E., & P. RONA-Die Zusammensetmng deS “Eiweiz” Van 
Aspergillas niger bei versahiedener N. Quelle. 
Aspergillus niger with different sources of nitrogen.) 

Op. cit., xxxvi. (1905) pp. 179-67. 

ARTHUR,  J. C.-New Speak of Uredinese. V. 

Indies.] BUZZ. TWTC~/ Bot. CZub, XXX111. (1906) pp. 513-21, 
CR 06 B L A N D ,  C.-Yorkshire Naturalists at Flamborough. 

[A list of the Fungi and Myxomycetes collected on the excursion is given.] 
Naturalist, Aug. 1906, pp. 261 -2. 

(New or rare fungi 

[A number of microfungi belonging to different orders are described ; some 
Ann. Dlycol., v. (1906) pp. 412-17 (12 figs.). 

F I s c HER,  E D.-Ueber einige von Herrn Prof. E. Kissling in Sumatra gesammelte 

[There is one new species of Pisolithus ; other fungi are described.] 
See also 

Bot. Centralbl., cn. (1906) p. 451. 

DIEDICKE, H.-Neue oder seltene Pilee aus Thiiringen ii. 
from Thuringia.) 

of them are new to science.] 

Pihe. (On some fungi collected by Prof. E. Kissling in Sumatra.) 

Mitt. Nat. Ges. Bern, (1906) 15 pp.,,? pl. 

* Zeitschr. Landw. Ver. Oesterr., 1905, heft 6. See also Centralbl. Bakt., 
xvii. (1906) pp. 270-1. 

t Centralbl. Bakt., xvii. (1906) pp. 152-61 (6  pls.). 
G 2  
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K E L L E R M A N ,  W. A,-Mycological Bulletin, Ohio State University. 111.-IV. 
[Contain notes on many species of fungi.] 

June 1905-April 1906, Nos. 36-56, pp. 141-224, figs. 115-76. 
See also Bot. Centralbl., cii. (1906) p. 526. 

Journ. Mycol., xii. (1906) p. 146 (1 pl.). 
(Chemo- 

Zeitschr. Angew. Mikrosk. Klin. Chemie, xii. (1906) pp. 131-9. 
R E  H M, H.--Znm Stadium der Pyrenomyceten Deutschlands, Deatsch-Oesterreichs 

und der Schweix. (The study of the Pyrenomycetes of Germany, 
Austria, and Switzerland.) 

[Genera and species of Mussariacei are listed and described. 
One new species, Massaria scoparia, is described.] 

Ann. Mycol., v. (1906) pp. 395-403. 

Several 

Ann. Mycol., v. (1906) pp. 404-11. 

[The list is compiled from the papers published by various collectors and 

Philipine Journ. Sci., i. (1906) pp. 277-94. 
RYTZ, W.-Beitrage e a r  Kenntniss der Oattang Synchytrium. (Contribution to the 

Centralbl. Bakt., mi .  (1906) p. 511. 

P E c K, C H A  R L  E s H.-A Hew Species of Oalera. 

R A c I B O R  s XI, M. - Einige Chemomorphosen des Aspergillus niger. 
morphism of Aspergillus niger.) 

[Action of various solutions on the growth of the fungus.] 

,, ,, Ascomycetes em. Fasc. 37. 
[Notes and descriptions of Ascomycetes recently issued. 

of the species are new to science.] 

R I c K E R, P. L.-A List of known Philippine Fungi. 

students, and is meant as a basis for future work.] 

study of the genus Synchytrium.) 
[The author describes the spore germination of three species.] 

SA c c ARDO, P. A,-Fungi aliquot africani. (Some African fungi.) 
[Some forty species are listed ; several of them are new to science.] 

Bol. SOC. Brot., xxi. (1906). See also Bot. CcntraZbE., cii. (1906) p. 413. 
S PE 6 C H N E  w, N. N.-Mykologische Bemerknngen. (Mycological observations.) 

[Notes on Discosia Rhododendri sp. n., Harzia acremonioides, and Erysiphc 
Moniteur Jard. Bot. Tij'tis, livr. 4 (1906) pp. 10-15 

See also Bot. Centralbl., 
cii. (1906) p. 565. 

WILL, H.-Beitriige em Kenntniss der Sprosspilze ohne Sporenbildung, welche in 
Brauereibetrieben and deren Umgebung vorkommen. (Contributions to the 
knowledge of yeasts without spore formation, which occur in breweries and 
their neighbourhood.) Centralbl. Bakt., xvii. (1906) pp. 137-46. 

(On the fat- 
splitting ferment of the higher fungi.) 

[Tha process was found to be fermentative, but the ferment has not been 
SB.  k. Akad. Wiss. Wien Math.-Nut. KZ., cxv. (1906) 

pp. 119-26. See also Hedwigia, xlv. (190G) 
Beibl. p. 174. 

Z I K E  6 ,  H. -Ueber Anomalns Hefen nnd eine neue Art derselben Willia Wichmanni. 

See also 
Bot. Centralbl., cii. (1906) p. 416. 

Ricini sp. n.] 
(with figs.). 

ZELLNER.  J.-Ueber das fettspaltende Ferment der hoheren Pilee 

isolated.] 

(On anomalous yeasts and a new species, Willia Wichmanni.) 
Centralbl. Bakt., xvi. (1906) p. 97. 

Lichens. 

(By A. LORRAIN SMITH.) 

Parasitic Lichens on Endocarpon.*-Wilhelm Hofman has studied 
this question of paraaitism in connection with the growth of Leeanora 

* Beitr. wiss. Bot., %te Abt. v. (1906) pp. 269-74. See also Bot. Centralbl., cii.. 
(1906) pp. 452-3. 
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dispersn, Pnrmeliopsis hyperoptc6 and Lscanorn spec. which live on Erido- 
cnrpon miniaturn a very common lichen in the neighbourhood of 
Stuttgart. He  found that the host lichen was very seriously affected 
and in some cases quite destroyed by the parasite. The gonidia and 
perithecia suffer first, and finally the hyphz. The parasitic lichen is 
also affected by its habitat, the goiiidia and apothecia are larger, and 
the gonidial layer occupies half of the whole thallus. 
C L A U D E L ,  H. & S., & J. H ~ ~ i ~ ~ ~ D - L i c h e n e s  Qallici. (French liohens.) 

[A list of 50 species, Nos. 301-50 including a great variety of plants] 
See also 

Bot. Centralbl., oii. (1906) p. 452. 
Z A H L B R U C K N E R ,  A. -Schedae ail Kryptogamas exsiccatas” edite a Idnseo. 

Ann. Naturhist. Hofntmei~ms Wieiz ,  xx. [1905] 1906, pp. 1-48. 
See also Bot. Ccntralbl., cii. (1906) pp. 496-504. 

D O C C ~ ~ Z L S  VogrsorzLm, 1905, fasc. vii. 

Palatino Vindobonensi, Centaria xii.-xiii. 
[A list of lichens is included.] 

Mycetozoa. 

Myxomycetes of Switzerland.*--I€. Scliinz has provided the first 
publication of these organisms for Switzerland. He enumerates 106 
species collected over the whole of the country, and many of them found 
over and over again. The author records 2 5  species that were found 
at  altitudes of over 1600 metres. Keys to the genera and species 
have been provided by A. Lister, and these include foreign forms also, 
as later they may be found in Switzerland. 

Harmful Myx0mycete.t--Thorild Wulff records the various cases 
in which Myxomycetes have been known to do damage to plants, and 
he then proceeds to describe an unusnally large development of Physnrzim 
cij~erezcm on a grass meadow in Sweden. Large stretches were overspread 
by the Physnruin and owing to the sporocyst formation took on a grey 
colour. The gress was completely smothered by the large mass of the 
myxomycete. The meildow in question was formed into experimental 
culture plots, and it was found that the inysomycete spread most widely 
on the unmanured portions. A dettliled description of the organism is 
given by the author. 
FRIES, ROB. E.-Xdyxomycetenfloran i de jiimtlandska fjiilltrakterna. (A list of 

Arkzv Dot., vi. No. 7 (1906) 9 pp. Swedish Myxomycetes.) 

S c h i z o p h y t a .  

Schizomgcetes. 

Formation of Slime or Gum by Rhizobium leguminosarum.1 
R. Greig Smith believes that the direct fixation of nitrogen may not be 
the function of Rhizobium, but nitrogen is fixed by the plant and the 
microbe assists in the process. Vibrio denLtr@cnm converts the combined 

Centralbl., cii. (1906) p. 530. 
* Nitth. Naturwiss. Ges. Winterthur., vi. (1906) 129 pp., 45 figs. See also Bot. 

t Zeitschr. Pflenzenkr., xvi. (1906) pp. 202-6 (1 pl.). 
1 Proc. Lin. Soc. N.S.W., 1906, p. 264. 
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nitrogen of nitrates into free nitrogen, and the gums produced by both 
these organisms are identical. The slime is simply the capsule of the 
organism that has become swollen ; thus the formation of bacteroids 
depends on the chemical nature of the capsules of the bacteria, and is 
not connected with any fixation of nitrogen that may occur within the 
plant. Probably the plant is able to use the bacterial slime to build up 
its nucleoprotein. The symbiosis between host and bacterium relates to 
the alteration of carbohydrates and not to the fixation of nitrogen. The 
function of the micro-organism in the nodule is to produce slime which 
is closely related to the carbohydrates of the nucleoproteid molecule of 
the plant. 

Direction of Growth of Bacteria in Gelatin.*-H. C. Jacobscn 
from observations on B. zopjii finds that the direction of the mathe- 
niatical curves of growth of the thread forms in gelatin, is that of the 
resultant tension, aud perpendicular to the pressure strain, and that this 
organism has a, property of reacting by an elastic tension to which the 
author gives the name of “ Elasticotropie.” 

Cultivation of Tubercle Bacilli after Disinfection by Formaldehyde 
and by Singeing.?-C. Spengler obtained growth of tubercle bacilli from 
sputum after exposure to 48 hours action of formalin, all accompanying 
bacteria being killed. Disinfection by singeing consists in the partial 
sterilisation of the sputum by heat : portions the size of a hazel nut held 
on a platinum loop are passed through the flame, and inoculations are 
made on blood-agar, or glycerin-agar. The author points out that the 
inactivity of the bactericidal function of the lcucocytes in the sputum is 
to  be considered. 

Streptococcus capsnlatus gallinarum.$-1)ammann and Manegold 
isolated from ttic body of a fowl dead with appearances of liwmorrhagic 
scpticzmia, ;I capsulated streptococcus. The number of cocci in a chain 
varied according to the medium from :-i0-100 ; individual cocci measured 
0 . 3  p-0-5 p ; motility was absent ; the capsule was only manifest in 
those streptococci grown in the animal body. Growth was aerobic and 
anaerobic, good on blood serum arid in milk, but less on meat extract, 
broth, gelatin, and agar ; acid and small amounts of indol are formed in 
sacchwose broth : gelatin is not liquefied ; i t  is very susceptible to drying 
by heat and to the action of antiseptics. 

Incubation of the inoculated disease varied from 6-30 days, in one 
case as long as 60 days. It is p3thogenic for rabbits and mice, and 
especially for pigeons ; dogs, ducks, and guinea pigs are not susceptible. 

Btiology of Syphilis.$-W. Miililmann finds that the Cytorrhyctes 
Ziik is not a flagellated protozoon, but represents neutrophil granules of 
leucocytes. 

Morphology of Spirochaeta pallida.11-M. Forest advocates the 
following method for examination of Spiroch&E. The tissue fluid is 

* Ceiitralbl Baht., 2te Aht xvii. (190G) p. 53. + 011. c i t ,  1 t e  Abt. Ref. xxxix. (1906) p. 24. 

,I Op. cit.. l t r  Abt. Orig xlii. (1906) p. 608. 

He proposes to name them “ Granulocytes.” 

$ Tom. cit., p. 60 
Op. cit , Ref. xxxviii. (1906) p. 745. 
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spread on a cover glass and fixed moist in osmic acid or formalin vapour ; 
stained with Giemsa’s solution (10-15 drops to 10 of aq. dist.) for 12-16 
hours, the stain being warmed to steaming point during last 4 hour ; 
then wash in running water for 2 minutes. The spiroch&es take a 
deep red colour, the flagella appearing as fine wavy processes of various 
lenghhs, at  times having a band-like form. Most spirochzta: of Schau- 
dinn type have a flagellum at either end, those with only one have 
probably lost one. Whether spirocha:tae belong to Bacteria or Protozoa 
is still disputed, the undulatory membrane of Schaudinn and others not 
being generally accepted. As yet cultural experiments have been without 
result. 

Differentiation of Capsulated Bacteria by Agglutinating and 
Precipitating Immune Sera.*-M. v. Eisler and 0. Porges succeeded 
in so altering the bodies of capsulated bacteria that an agglutinable 
suspension was possible. The bacteria were heated in an acid solution, 
the protein of the capsules being hydrolysed, and after neutralising in 
the cold, it  was possible by nieaiis of the usual manipulations to obtain 
specific agglutination reactions. 

The sera employed in the agglutination and precipitation experiments 
were obtained by subcutaneous iii jectiori of sterilised emulsions of agar 
cultures. The results of the precipitation experiments agreed with those 
of the agglutination experiments when applied to differentiate B. fried- 
landeri, B. rhkoscleromatis and 13. ozcenm. 

Bacterium Pneumoniae simi1e.t - P. G. Woolley in studying 
febrile splenomegaly, has isolated from one case, an organism in pure 
culture from the spleen, not from other organs. 

The bacillus formed minute translucent moist colonies on glycerin 
agar, and on coagulated horse serum. I n  glucose, saccharose and inulin 
broths it formed a fine flocculent sediment : milk was acidified in 24 hours, 
coagulated in 72 hours, and the casein subsequently separated leaving, in 
about 6 days, a clear pink supernatant whey. The organism thrives best 
in milk and on potato. There is no formation of indol, and only slight 
fermentation of sugars ; it is non-motile ; does not form spores ; stains 
by Gram’s method, and in appearance is a small polar stained bacillus, 
resembling the plague bacillus. It was pathogenic to monkeys. The 
author suggests that this organism may be one of the causes of tropical 
splenomegaly . 

Bacterial Disease of Zingiber officina1e.S-Y. Uyeda describes a 
disease occurring in this plant in Osaka. Bacteria in almost pure culture 
were found a t  the bases of the young sprouts, extending also in the root 
and sprouts and causing the leaves to wither. Pure cultures were 
obtained by plating, and inoculation from these into the sprouts of 
healthy plants reproduced the disease in typical form. The organism 
resembles B. omnivorus. It forms no spores, is not motile, and does 
not liquefy gelatin ; it does not stain by Gram’s method ; it  forms a 

* Centralbl. Eakt., l t e  Abt. Orig. xlii. p.  660. 
t Tom. cit. (1906) p. 580. 1 Op. cit., 2te Abt. xvii. (1906) p. 353. 
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pellicle on broth; on pepton agar it develops a strong odour of 
trimethylamine ; it  is aerobic. 

Bacterial Rot of Potato.*-F. C. Harrison has isolated a bacillus 
from potato rot. The organism was cultivated upon a large number 
of media, and inany varieties of vegetables became affected after 
inoculation. Only slight growth occurred under anaerobic conditions ; 
fifty minutes' exposure of agar plates to sunlight served to inhibit the 
production of colonies ; optimum temperature i?5°-280 C. ; good 
growth was obtained a t  40" F. (4.44' C.) and slight growth in cold 
storage room a t  35" F. (0 .56" C,). The thermal death point was 54' C. 
for 10 minutes. 

There was slight production of indol in Dunham's solution on 
n-arming, after 7 days' growth a t  65" C. After 3 days a t  25" C. in 
nitrate broth, abundant nitrite had been produced. It was nonpatho- 
genic for IiLborttory animals. 

The author suggests the following precautions against the disease : 
plant rot resisting varieties and seed free from all rot, in well drained 
land ; reduce number of insects by Paris green, and growth of fungi by 
Bordeaux mixture ; rotation of crops. 

Bacterioscopic Analysis of Excremental Pol1ution.t-A. MacCankey, 
referring to E. Klein's note,$ points out that the first kind of bile salt 
broth wits one containing not glucose, but lachose, which was to be 
preferred if search is being made for typical R. coli  only. The change 
to glucose was made so as to include other organisms such as 
B. enterdidis. 

The addition of " Fleischwasser " or of '' beef extract," decreases the 
selective action of bile salt media, and it is upon this selective action 
that the value chicfly depends. 8. pestis and B. pseudo-tuberczLZosis 
rodontiunz grow well, but the bacilli of fowl cholera show very little. if 
any, multiplication on bile salt media. The author finds that the 
selective action extends to different strains of the same bacillus, a 
virulent B. t!yphosiis growing better than a nonvirnlent one. 

The Occurrence and Distribution of Azotobacter chroococcum in 
different soils.§-H. R. Christensen finds that the occurrence and 
distribution of this organism is connected with the amount of calcium 
carbonate in the soil. From the amount of growth of Azotobacter 
from a definite amount of soil in a nutrient fluid medium containing 
mannite and phosphate of calcium it is possible to obtain a biological 
expression of the calcium carbonate content of the soil ; but this can be 
more accurately obtained by using pure ciilture of Azotobacter. Certain 
phosphates of calcium and sodium are favourable to the growth of 
Azotobacter ; the relations of its growth to phosphates and different 
salts of calcium seem to justify the expectation that it may be possible 

* Centralbl. Balk ,  2te Abt. xvii. (1906) p. 384. 
i Brit. Ned. Journ. 1906, 11. p 1521. 
1 See this Jouinal, 1906, p. 728. 
5 Centralbl. Balit , 2te Abt xvii. (1906) p 378 
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from a biological medium, to obtain an expression for the plant 
nourishment content of the soil. 

The presence of a certain amount of phosphoric acid (and chalk) in 
the soil is needed for the fermentation of mannite. 

Two anaerobes of Butyric acid group tha t  produce no butyric 
fermentation in  Milk.*-A. Rodella describes two organisms of the 
butyric acid group, which in milk do not cause butyric acid fer- 
mentation. (1) 9 slender bacillus staining by Gram’s method, and 
forming small round spores; on gelatin growth is delayed, the 
colonies being woolly and not compact as on agar; growth is slight 
in ordinary broth, but in Beijerinck’s fluid it is vigorous ; no growth 
occurs on potato ; milk is a favourable medium, but itself seems to 
undergo no change save slight rise in acidity ; the butyric acid formed 
in milk is negligible, but in Beijerinck’s fluid it is formed, associated 
with certain amounts of lactic acid. (2) Bacilli 3-5 p long and 1 p broad, 
staining by Gram’s method and growing well on gelatin ; there is good 
growth in milk, which is coagulated, tlie clot not being dissolved ; from 
the fermentation of inilk sugar lactic acid is exclusively formed. I n  
Beijerinck’s fluid it forms besides butyric acid large amounts of 
valerianic acid. 

Spirillosis of embryo Chick.t-C. Levaditi introduced blood 
containing spirilla into the whites of fecundated eggs-and incubated 
these at  40” C. The spirilla remeined alive and multiplied only in 
germinating eggs, wlicn a spirillar infection of the embryo resulted. 
The greater pathological changes occurred in the livcr ; phagocytosis of 
spirilla by the leucocytes of the blood and the macrophages of the 
liver, the cells of Kufller being packed with spirilla Spirillosis of the 
embryo is more severe than in the adult, and does not terminate in a 
disappearance of the spirilh in the general circulation. 

The author found also that the Spirillum bresiliense is not trans- 
missible from infected hens to their embryo ; and that these embryos 
are immune against the infection of Spirillum gcilliizarum. 

Experimental Glanders of Guinea Pigs.$-C. Nicolle finds that 
B. mallei obtained from the horse is usually active against guinea pigs 
and mice, little or not a t  all active against rabbits, except after repeated 
passages through guinea pigs, the same bacilli not increasing in 
virulence for guinea pigs. The virulence is diminished for rabbits and 
still more so for mice after repeated passages through rabbits ; the 
virulence is increased for rabbits, mice, and guinea pigs after passing 
through mice. 

Bacteriosis of the Fig-Tree.§-L. Petri isolated from diseased fig- 
trees a bacterium which is tlie cause of the mdady. He identifies i t  with 
Ascobacteriirm lrcteum, an organism described by Babes in 1890. Its 
most characteristic features are the formation of zooglcea masses and the 

* Centralbl. Ba lk ,  2te Aht. xvii. (1906) p. 374. 
+ Ann. Inst. Pastenr, xx. (1906) p. 924. 
5 Atti R. Accad. Lincei, XY. (1906) pp. 644.51 (2 figs.). 

$ Tom. cit , p. 501. 
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liquefaction of gelatin. 
volution forms are frequent. 
healthy plants reproduce the disease. 

C A R B O N E ,  D.-Ricerche sull’ Origine di alcuni pigmenti miorobici con speciale 
Relzd. R. 1st.  Lombwdo, xxxix. (1906) pp. 327-58 

GORINI,  C . 4  Bacteri acido-presamigeni del latte in rapporto, all’ igiene della 

T R E U T L E I N ,  A.-Ueber ohronische Oxalsaurevergiftung an Hiihnern und deren 

V e r h a d .  Physikal. Med. Qesellsch. zu Wilrzburg, 
xxxviii. (1906) pp. 323-45 (2 pls.). 

It is motile and has 4 or 5 long flagella. In- 
Pure cultures when inoculated on previous 

riguardo all0 Tironsinasi. 

mungitura. Tom. cit., pp. 236-42. 

Beaiehung zur Aetiologie der Beriberi. 
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MICROSCOPY. 

A. Instruments, Accessories, &c.* 

(1) Stands. 

Swift’s Students’ Petrological Microsc0pe.t-This Microscope 
(fig. 3 )  has recently been further improved from suggestions of J. S. Flett. 
The coarse-adjustment is by means of patented spiral rack-and-pinion, 
the slow focusing adjustment by a millimetre screw, the milled head 
of which is divided to read to mm. The glass-covered revolving 
stage has the edge divided to 360” reading to 5’ by means of a vernier. 
The polariser is fitted with divided flange and spring-catch to indicate 
the crossing of the Nicol prisms and is made to throw out of the optic 
axis when required ; immediately above the polariser is fitted the con- 
vergent system of lenses. The analysing prism is fitted in a metal box 
which slides into the optical tube ; below this is cut an opening for the 
introduction of u quartz wedge, undulation plate, or gypsum plate. Above 
the analysing prism is fitted a Bertrand lens with telescopic adjustment, 
by means of which the interference figures are perfectly shown in thick 
or thin crystals. The tube of the cross-webbed eye-pfece is provided 
with an opening to allow of the use of a quartz wedge or micrometer. 

Swift’s University Binocular Microscope.$ - This Microscope 
(fig. 4) is of medium height, and is designed to meet the requirements of 
the science student and of those who desire a binocular instrument for 
scientific recreation. The coarse-adjustment is effected by Swift and 
Son’s patented spiral rack-and-pinion, and the slow movement by their 
Climax fine-adjustment. The stage, 4% in. by :32 in., will be found 
useful for systematically working over a slide. The right-hand corner 
of the main stage is divided into millimetres for the purpose of recording 
the position of the object for future reference. On the under side of 
the stage is a tube of the R.M.S. standard size for receiving apparatus. 

Draper’s Improved Magnifier.$--This magnifier (fig. 5) designed by 
D. Draper is intended for the examination of ores, rocks, and other solid 
bodies. By means of a concave reflector attached to the magnifier light 
can be concentrated on any portion of the object under examination, and 

* This subdivision contains (1) Stands; (2) Eye-pieces and Objectives; (3) 
Illuminating and other Apparatus ; (4) Photomlcrography ; (5) Microscopical 
Optics and Manipulation ; (6) Miscellaneous. 

f Swift and Son’s Catalogue, 1906, p. 21, fig. 17. 
Tom. cit., p. 11, fig. 8. 5 Tom. cit., p. 66, fig. 103. 
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FIG. 3. 
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FIG 4. 
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rc~('sses in ores :xiid rocks can he investigated without the interference of 
sh:dows. The cornhin:ition used consists of a triple achromatic system 
giving an cstreniely large arid flat field. 

FIG. 5. FIG. 6. 

Swift's Dissecting Lens. *--This special dissecting lens (fig. 6) 
nxignifies five times, and has i i  considerable working distance. 

Beck's Hand Demonstration Microscope.-This instrument (fig. 7 )  is 
speciiilly suitable for lecture classes and demonstrations with mounted 
spccim(m, iind for examining unmounted specimens laid upon :I table. 
rl'l~c plate of vnlcttnite wliich forms the basis of the instrument has clips 
on both sides, tlic upper ones for ,  holding :I descriptive card, the lower 
ones for holdinq the specimen. The lcns which magnifies iibout seven 

FIG. 7. 

diameters and has a luge  field, is mounted in a screw jacket which gives 
:i large range of focusing motion. The lens-holder is mounted on three 
pillars forming an unusually strong construction, and enables the instru- 
ment to stand rough liaridling n-ithout damage. 

Steinach's New Microscope Stand.7-This stand, which was planned 
by E. Steinach, and made by Carl Reichert, has now borne the test of a 

* Swift and Son's C'otslogue, 1906, p. 68, fig. 110. 
t Zoitschr. wiss. Xikmsk, ,  xxiii. (1906) pp. 308-12 (2 figs.). 
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year’s trial. The designer’s object was to contrive an apparatus which 
should possess the universal applicability and essential advantages of 
large, and correspondingly expensive Ucroscopes, without exceeding the 
cost of small cheap instruments. The ordinary rack-and-pinion niove- 
ment was used for the coarse-adjustment ; but for the fine-adjustment 
a simple solid slide-movement was constructed (fig. 8). The slide S 
is applied immediately behind the guide-piece of the coarse adjustment 
Z, and is pressed against the micrometer screw M by means of the 
spring F. The efficiency of the micrometer screw-action on the move- 
able part is secured by the point-contact between the micrometer screatip 
and the hardened steel plate K, the result being a clean regular movement 
and the elimination of all dead-way in either forward or back screwing. 
The micrometer screw is set obliquely with regard to the guide-piece, 

FIG. 8. 

partly on account of the proximity of the slide-movement and coarse- 
adjustment, and partly to facilitate manipulation. This position does 
not prejudice in the least the delicacy and trustworthiness of the action. 
The whole arrangement is enclosed within the tube-holder, and thereby 
completely protected from dust. The large Zeiss* model (i”) ;uid 
Reichert’s large new Microscopes have lateral micrometer screws, the 
essential advantage derived being that the upper part of the stand is 
independent of the fine adjustment mechanisni, and can therefore be 
given a considerable projection. But owing to the complexity of the 
technical details, the method is costly, and only applicable to expensive 
Microscopes. The author points out that his simplified construction of 
the slide-movement accomplishes the same advantage at  slight cost. 
The upper part of the limb projects considerably (fig. a), and is shaped 
for a massive hook-like handle. The stage which can, therefore, be of 
large size, is prolonged into a broad continuation F reaching up to the 
handle : the median diameter is 125 mm. The extent of the heavy 
horseshoe foot is 143 mm. long by 113 mm. broad. The height of the 

* Cf. Berger’s Microscope, see this Journal, 1808, pp, 583-7. 
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S,IE D E NT 0 P F, H.-Ueber ein neues physikalisch-chemisches Mikroskop (Jdikros- 
kopie bei hohen Tamperaturen). 13. Hauptversamml. d. Bunsen-Qes. f. angew. 
physik. Chemie. Zeitschr. f. Elektroelzenaic, xii. (1906) p. 593. 

Z W I N T Z ,  J., & 0. THIEN-bber einen neuen elektrisch-heizbaren Objekttisch fur 
Mikroskope. Ceiatralbl. Bakt., xlii. (1906) p. 179. See also 

Zeitschr. toiss. &fikrosk., xxiii. (1906) p. 332. 

(3) Illuminating and other Apparatus. 
Siemens - Schuckert Projection Apparatus.*-The designs of the 

Siemens-Schuckert apparatus are intended to meet the projection require- 
ments of all kinds of instruction and for audiences large or small. They 

FIG. 10. FIG. 11. 

are suitable not only for Microscopic and physical demonstrations, but 
also for tlic exhibition of spectral and other optical phenomena. The 
most suitable light-source is the electric arc, both on account of its 

FIG. 12. FIG. 13.' 

simplicity as well as for its certainty. The lamp may be either the 
Siemens-Schuckert constant-current or variable-current lamp, fitted in a 
well-ventilated case which carries the optical equipment on its front wall. 
The lamps may be hand-regulated or automatic. The hand-regulated 

* Siemens-Schuckert (Berlin), Special pamphlet, No. 23 (8906). 

Feb. COth, 1907 H 
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arc-lamp (figs. 10,  11) may be used, asdesired,for constant current or for 
variable current, aiid has the further advantage that its current-strength 

FIG. 14. Frc:. 15. 

111:~y be vltried at plcasure by regulation of the resishnce. The lamp is 
thns also iiseful for experimental purposes. In the projection of 

FIG. 16. FIG. 17. 

diapositivcs the lamp is used in an inclined position, and for that 
purpose the upper carbon, in order to attain the optimum position of 
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illumination, has a movement of about 4 mnt. towards the leiis-opening, 
SO that the incandescent crater of the upper carbon is formed towards 
the front. For spectral work the lamp is set upright and is therefore 
equipped with revolver carbon-holders whicli facilitate a quick rcadjust- 
ment of carbons when required. The automatic regulating lamps for 
constant current (fig. 12)  and for variable current (fig. 13), are 
constructed on the differcnti;d principle and regulated for an assigiied 
current-strength. In the choice of current-stteugth attention must lie 
paid to the desired magnification as well as  to the size of the audieoce 
room. I n  the use of good transparent diapositives of 8; by 10 cni., 

FIG. 18. 

and of an image-size of 2 4  metres square at t i  projection distance of 
5-8 met,res ti constant-current lamp usually requires a current-strength 
of 10-12 amperes ; 8-10 metres projection distance requires 15-2(1 
amperes ; and greater distances I"O-:-iO ampkres. For a change-current 
double these strengths should be taken. To attain the most favourable 
light-values for projections with automatic constant-current lamps, the 
inclined position should be adopted and the carbons regulated as with 
the hand-lamp. For spectral work the perpendicular arrangement is 
required. The variable-current lamp is always set perpendicularly, tlic 
lower carbon, in projection work, being slightly advanced. A trans- 
former of 50 volts secondary range is supplied with the variable-current 
lamp. Figs 14-17 show the lanterns for projection with the two kintic: 
of current ; fig. 14 showing the lantern open with hand-regulating lamp, 
figs. 15-17 an automatic-regulating lamp. The projection apparatus, 
with complete optical equipment consisting of optical bench, leather 

K 2  
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bellows, condenser of 160 min. diameter and diaphragm, objective of 
200 inin. focus for diapositives up to  !I by 12  cm., are reprcsented in 
figs. 18, 1!1. 

FIG. 19. 

#Stereoscopic Photo-micrographic Attachment for Monocular 
Microscopes.*-This apparatus (fig. 20), designed by Professor H. 
Jackson, allows of beautiful stereoscopic photographs to be taken with 
low powers such as 3 in., 2 in., and 1 in. objectives. It consists of ;I 
short fitting into which the object-glass is screwed, and contains an iris- 

diaphragm belom which a slot is cut. Into the 
slot a strip of blackened metal slides, and this 
covers one half of the posterior combiiiation of 
the objective. If, with the edge of the metal slide 
vertical, a negative be taken through one half of 
the lens, and another be taken after removing the 
slide and reinserting it so as to cover the other 
half of the buck combination of the objective, these 
these two negatives will give prints yielding a 

stereoscopic effect such as is seen in a binocular Microscgpe. The iris- 
diaphragm is useful for lengthening the apparent depth of focus of the 
objective. Made by Swift and Son. 

A New Slideho1der.T-Under the name of Gleitlineal, C. Detto has 
designed a new form of slideholder. His attention was drawn to the 
matter by the difficulties of manipulating slides placed vertically in a 
projection Microscope. His apparatus consists essentially of a rotatory 
metal fork fastened on the rim of a circular stage of a Microscope. One 

FIG. 20. 

* Swift & Son’z Ceteloguc, pp. 66, fig. 102. 
t Zcltschr. ~vizs.  Aliktosh , xxiii. (1906) pp. 301 -7 (2 figq.). 
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prong of the fork (in a horizontal projection Microscope the lower one) 
takes the form of a straight bar ; the other prong is a strong steel spring 
fitted Kith a metal roller. The object-slide is gripped firmly between 
the bar and roller, which glide compactly over the stage. The bar is 
bevelled inwards and the roller is slightly conical, so that slides of 
various thicknesses are always firmly pressed npoii the stage. The 
apparatus lias a vibratory inorement about the attachment-point on the 

FIG. 21. 

stage-rim, mliich is ciampcd sufficiently tightly to prevent self-motion, 
but not so tight as to prevent push-action. The roller spring instead of 
being made of German silver is of good plislble steel, in order to adapt 
itself to any possible change of size in the slide. The apparatus has 
been designed in two forms, one for a strong circular stage (fig. Zl), the 
other for a photo-micrographic stage (fig. %?). The first has a metal strip 
of same curvature as the stage, and carries at one end K a clamp fixed 
from underneath by a screw not visible in figure. The other end of this 
strip terminates in an arm above the stage and held fast to  it by a screw 
similar to that used for the ordinary spring slideliolder. I n  the photo- 
micrographic stage a different construction is necessary, because the sta<e 
here consists of two parallel plates. The peripheral strip now takes the 



f 'c  

tl 
tc 
mi uf the complete circnmfereiice of: the upper plate, but the 
miiiiatc i n  perforated flill1Kes clamped by a, screw K ; the remain1 
ie  tlesiqi is :is 1)efore. 

Application of the Nernst Incandescent 
Laboratories.?-A. Greil. i n  his csucrimeiits to 

erids 
der of 

Light t o  Biological 
find the iiiost suitable 

form of light-soiwce for iise with projection-dra~~ing apparatus, obtained 
tlic best results Kith :I special forni of Nertist lainp. Thc usual three 
iiicanclcsccnt strands he rertrranges i l l  a six-pointed star, tlie ends of the 
rays h c i i i ~  iiiscrted in correspondingly formed bearers through which 

?'ciisc~l~r. wiss. 3Iili~osk , ssii i .  (100G) pp. 25'i-SC (17 figs). 
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pass the platininn J\ ircs. The bearers are fastened oil a circular porcelsiii 
plate, and are connected with four contact collars placed on the back of 
the plate ; these co1l;irs being themselves connected with tlie same 
number of plugs inserted inlo a slate block and fitted nit11 claiiip screws. 
Means are provided for accnratc centring of the light. The slate block, 
wlvllich is circular in form, bears on its circmnference it Amge n hich 
forms tile i'eiir m l l  of tlie diaphragm arrangenient of the projection 
apparatus. Kdliler's combination system of lenses for microprojection 
is used for tl!c liqlit concentration. This systein yields the niaxiniuni 
light-intensity of tlie Ncrnst lamp. It consiqts of tlircc Iciises, the first 
of which, alone or in combination with trio o th r s ,  collects the Iight- 
rays. Tlic coritlcnscr with a snit:tble condenser is av:iil;tble citlier for 
weak or for tlie 1ii:Iicst nlagnificirtioiis. The lcirses a i d  1:niip are 
moimted on it I i o i ~ i z ~ i i i t d  hisc I)o:ird nliich acts :IS tlic optical bench, and 
is large ciiougli to c:wy also tlrc Microscope. Meaiis i i i r  pro\ iiletl for 
raising or lo\\ eiiiig Llic I\ liolc apparatus :IS rcqiiiiul. A plane mirror, 
inclined a t  Go, is fitted to tlie body tube of thc Microscope, which is, of 
coiirse, Iioi.izoiitii1, :iid i d c c t s  the iimgc on to the clr:twiiig-tiiblc at 
wliicli the stiidciit sitq. This table is ;idjristal)lc in height, a i d  this con- 
venience iiclclccl to tlic rciticnl adjustihility of the lJJ)t icd bench gives 
consi(lcr;il)lc coiitrol o\ cr the diiktnce bet\\ ecn the hlicrosvope and tlie 
table top. Tlic :tixingeiiicnt h:is bccii foiuiil \cry coiircniciit for plioto- 
mici-ograpliy, tlicx tlra\\ irig :q)p:tr.itiis being, of comw, replaced by :L 
camer;i ; tlic iuiifoiwi ilhniiiiiatioii aff'ordctl I)y tlic Scriiit 1iiii11) spccidly 
lcnds itself to siicli \ \o ik .  

'Vhc :tiitlior Iias foiind tlic Ncriist lamp of the grc<itcst service in  tlic 
intcnsivc illtiiuiliiitioii of sinall objects 1)s incident lielit. This a1)pli- 
cation is uscfnl riot only for pliotomicrogr:tFiliy, but for niaiiy otliclr 
piirposes, e . ~ .  tlic ininntc cx;imin:Ltioii of iirnimscript, pi~ep~i~~~rt ior is  of 
ciiibiyos, ctc. 1Ic describes soinc 10 or 1' cliffcwiit forms of t l iv  h n p ,  
the dchils bciiig modified for sl)eci:al piirposeq. 

(4) Photomicrography. 
1) M E  G E N  R n-Der mikrophotographische Apparat von €I. 0. Jual. 

Nuttki.. %citsclw. I,m~tl. Fwst lu . ,  iv. pp. 2204.  
I.: u 13; R, J. 31.-Wichtigere Fortschritte auf dem Oebiete der Bdikrophotographie und 

J d i v b t d ~  f iir PIiotog1.up7iic' 11?td Z1~~1?.0d~lli t iolls-  
t c c h i k  fiiv d n s  Jrrlw 100Ci ; and as a, separate 
painphlet (8 lip,), Hallc (IV. Knspp). 

des Projektionswesens. 

15 R N  ST, K. E.-Ultra-violet photomicrography. 

ERNST,  H. E., 9c S. C. W o ~ s a c ~ - U l t r a - v i o l e t  Photomicrography. 
Joliv?~. oj' M c d .  Rescuvch, xiv.(l9OG) pp. 4G3-0. 

%JL. cif., No. 3. [A preliininery cominunication.] 

(5 )  Microscopical Optics and Manipulation. 

Ultramicroscopes : Ultramicroscopic Objects."-The aborc i s  :L 
title of it work by A. Cotton arid H. Mouton which deals with the present 
state of kriowledgc on this branch of Microscopy. It is wi t teu  in a 

t'nris : Slns!;on et 
CXc., 282 yp., 17 figs. 

* Lcs Ultramicroscopes : 1cs Objets u l t i . ; l i i i i c r o ~ c o p ) i , ~ ~ ~ ~ ~ ,  
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very clear and vivid manner and seems a very complete presentation of 
the subject. The book is divided into nine chapters, the first three of 
which deal with the ultramicroscope and the others with ultramicro- 
scopic objects. The first chapter discusses the limits of microscopic 
visibility, and the second explains how ultraviolet light bears upon the 
matter. The third chapter describes the ultramicroscope itself. The 
contents of the other chapters include the ultramicroscopic study of 
solids, liquids, Brownian movements, colloids, electric transport, and 
biological applications. 

Study of the Rotation Impressed upon the Plane of Polarisation, 
by the Lenses of the Microscope under Convergent Light.*-G. Cesiro 
points out that Fresnel’s formula for the passage of a polarised ray 
through a series of isotropic media readily lends itself to a very simple 
geometrical interpretation which renders it easy to construct the various 
paths of the ray. For this purpose it suffices to construct two planes :- 
(1) The plane containing the point of incidence and normal to the 
refracted ray ; ( 2 )  the plane passing through the incident ray and its 
vibration. The intersection of these two planes gives the desired 
vibration. The same construction is continued from medium to 
medium. The author describes a number of experiments which illus- 
trate his method. 

Numerical Examination of the Optical Properties of Thin 
Metallic Plates.?-One of the first workers in this field was MacCullagh, 
who predicted from theory, and verified by experiment, that if light 
incident on a gold leaf were plane polarised, the transmitted beam would 
be elliptically polarised. With the improvement in experimental methods 
since MacCullagh’s day, and the gradual removal of obscurities from 
the theory of metallic reflection and transmission, an almost exact 
numerical coincidence may now be looked for between theory and 
experiment. R. C. Maclaurin, in discussing the subject, points out that 
the condition of the reflected or transmitted beam is precisely described 
by means of two quantities-the ellipticity and the difference of phase 
between the components of the light polarised perpendicular to and parallel 
to the plane of incidence. The object of his paper is to obtain con- 
venient fo rmuh  for these quantities and to compare them with the 
results of experiments, selecting the most careful and the most recent 
that are available. 

Colourless Lines produced by Convergent Light in Crystalline 
Lamine.$-G. Cesaro investigates the mathematical theory of the 
above, when the nicols are crossed at right angles. He starts from the 
usual equation for the intensity of it ray oblique to the crystalline 
laminz and after passage through the analyser, viz. :- 

R I=a* sin 2~ sin 2/3 sin2 x - x 
when a and /I represent the angles, which one of the planes of vibration 
of the ray considered makes with the sections of the polariser and the 

* Bull. de 1’Acad. roy. de Belgique (Classe des Sciences) 19M, pp. 459-92. 
t Proc Roy SOC., Series -4, Ixxviii. (1906) pp. 296-41 (24 figs.). 
1 Bull. de 1’Acad roy. de Belgique (Classe des Sciences) 1906, pp. 368-99 (9 figs.). 
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analyser. The colourless lines are produced by the rays for which I 
vanishes independently of the value of the retardation R, i.e., by the 
rays for which either sin Pa = 0, or sin 2p = 0 ; in other words by 
rays of which one of the planes of vibration is parallel to or perpendicular 
to the section of a nicol. The condition of parallelism is, however, 
impossible in a conical beam, and therefore the cone of rays giving the 
colourless line is the locus of rays of which one of the planes of vibration 
is perpendicular to the section of a nicol. The author follows up three 
modes of investigation and arrives at an equation (in general of the 
third degree) for the coloiirless cone ; and at an equation (in general of 
the sixth degree) for the refracted cone. 

In  a later article * the author points out that the fundamental 
formula implicitly supposes that the vibration of the beam emergent 
from the polariser has not been deviated in traversing the lens which 
renders it convergent. This is not exact, both by reason of the 
deviation given by the glass to the vibrations oblique to the planes of 
incidence, and, d priori, by reason of the obliquity of the rays them- 
selves. He therefore reconsiders the question on the basis that the 
horizontal deviation of a ray must be negligible. The colourless cone 
thus becomes the locus of directions of propagation, possessing a direction 
of vibration parallel to the section of a nicol. The author was some- 
what surprised to find that he arrived at his previous equations, the 
explanation being that, if a direction of propagation possess a vibration 
parallel to the section of a nicol, the plane of vibration wliich corresponds 
to its other vibration is normal to the sectioii of the same nicol. 

L 6 w E, P.-Ein neuer Spektrograph fur sichtbares und ultraviolettea Licht. 
[This is a description of Pulfrich‘s auto-collimation-spectroscope, made by 

Zeit. f. Imstrume?ttenk., xxvi. (1906) pp, 330-3 (5 figs.). C. Zeiss.] 

(6) Miscellaneous 

Fluid Crystals.?-Under the title of “ Are Crystals Alive,” E. E. F. 
gives an account of a communication which was made by 0. Lehmann 
at the last Congress of German Physicians and Physicists at  Stuttgart.$ 
It refers to some new and striking analogies between the development 
and characteristics of crystals and those of the lowest living organisms, 
and demonstrates the fact that no hard and fast line of demarcation can 
be drawn. This has been suspected by Haeckel for some time past. 
That ice-crystals imitate vegetable forms is known to every child. That 
they grow we all know. ThFy have also a certain recuperative power, 
and they require a nucleus or germ to start their growth. They have, 
in addition, a power of absorbing foreign substances, as when salam- 
moniac crystals absorb chl ide of iron from a solution, and become 
darker than the solutiod%elf. In the course of the process they 
“ poison ’’ themselves, and their growth becomes very irregular and 
imperfect. 

But one essential difference remains. Animals are semifluid, or 

* Bull de 1’Acad. roy. de Belgique (Classe des Sciences) 1906, pp. 493-502 (1 fig.). 
t English Blechanic, Ixxxiv. (1906) p. 371. 

1 Physikal. Zeitschr., Nov. 1, 1906. 

See also Zeitschr. wiss. Mikrosk., 
xxiii. (1906) pp. 377-9. 
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partly so, whereas crystals are supposed to be essentially solid bodies. 
This supposition now no longer holds good, for Lehmann and some 
other chemists have succeeded in producing truly liquid crystals. Of 
these about fifty varieties have become known up to the present. 
The first kind discovered consisted of a modification of silver iodide 
which is stable above 146” C. It is viscous liquid, but under the 
microscope it reveals a distinctly crystalline structure. The most 
familiar example is soft soap, which consists of innumerable soft crys- 
tals. Some new chemiczd preparations with alarming names show this 
structure more strikingly. Vorlander’s para-azo-oxy-benzoic-ethyl-ester 
is seen to consist of numerous crystals in constant motion. Whenever 
two crystals collide they coalesce with a jerk, just like drops of liquid. 
Another substance exhibits soft crystals in long straight columns with 
sharp facets. Gattermann’s para-azoxy-phenetol is as liquid as water, 
and occiirs in drops ; but each drop possesses a structure which is easily 
proved to be of a crystalline character. Seen in the direction of the 
axis of symmetry, each drop appears to have a round nucleus : but seen 
in a direction normal to this axis, the nucleus appears like a bi-convex 
lens. Both these stiuctures are unreal. They are products of refraction. 
Rut they prove that the drops are not isotropic. When two drops collide 
they form one drop; but the new drop has two nuclei, with a third 
between them, and this lasts for several minutes. I n  polarised light 
the drops show well-marked dichroism, and between crossed nicols they 
show beautiful interference colours, just like solid crystals. On squeezing 
or bending such a liquid crystal and releasing it, it resumes its original 
shape after a short time, just as an ameba would do. Two species of 
crystals may be “ crossed.” Thus, two varieties of cholester-ethyl-caprinate 
may be combined in a structure recalling the lustre of a butterfly’s wings. 
These phenomena, striking as they are, do not exhaust the wonders 
of liquid crystals. Vorlander has observed exceedingly curious phe- 
nomena in a substance called para-azoxy-cinnamo-ethyl-ester. Under 
suitable conditions, the crystals take the shape of spheres flattened on 
one side. When two such drops meet three different things may happen. 
Either the drops are in the stArne position-say with both bases down- 
ward, and one on top of the other : then they coalesce into one round 
drop. Or the bases touch ; then they form a twin or couple without 
running together. When they meet in any other way they form a drop 
with two flat surfaces. The “copulation ” of two individuals has a 
remarkable counterpart in the process of “ budding,” which is sometimes 
observed, small bids appearing on the flat surfaces, and dropping off 
when they reach a certain size. Further, the drops often niake a chain 
resembling a bacterium, gron ing by intussiisception instead of by apposi- 
tion. These rods may be spirab, and are often seen in serpentine motion. 
Eventually they break up, and each fragment develops into a perfect in- 
dividual. These curious experiments, which were exhibited at the Congress, 
made it practically impossible to assign a definite limit to vital phe- 
nomena, or to say where organic matter ends and inorganic matter 
begins. 

Quekett Microscopical Club.--Bt the 434th Ordinary Meeting of 
the Club, held on November 16, 1906, Nr.  F. P. Smith communicated 
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a paper on "The British Spiders of the genus Lycosa." Mr. F. P. 
Smith delivered a lecture on "Vagabond Spiders." He said that by 
" vagabond " he meant " wandering," and included in the term all those 
spiders which did not make mares. The three principal groups of 
" vagabonds " were represented by the families Lycosidae, Thomisidae, 
and Xalticidae, and their characteristics were described at some length. 

At the 435th Ordinary Meeting, held on December 21, 1906, Mr. 
W. R. Traviss exhibited and described an expanding central stop for 
obtaining dark-ground illumination. A " Note on New Diatom Struc- 
ture," by Mr. A. C. Eliot Marlin, F.R.M.S., was read. This dealt with 
" veiled '' markings recently noted on certain species of Mekosira and 
Hyalodiscus, and on a Navicula and Atdodiscus. Details of apparatus 
employed and illumination used were given. An interesting discussion 
followed. 
BEHN, N., & W. H E U S  E-Zur Demonstration der Abbeschen Theorie des Mikro. 

VeTerh. d. Phys. Ges., viii. (1906) pp. 283-9. 

See also Science, 
xxiii. (1906) p. 670. 

skops. 
DAY, A. L., & E. s. SHEPHERD--&U&rZghS+ 

Dezctsch. Mecham. Zeit., 1906, p. 137. 

B. Technique.* 
(1) ,Collecting Objects.1 including Culture Processes. 

Artificial Cultivation of Spirochaeta pa1lida.t-A. Fontana re- 
moved small portions of tissue from primary sores and soft papillze, and 
introduced them into various fluid media-sterile human blood, human 
blood with citrate of sodium solution, blood serum, ascitic fluid, etc. ; 
most of the tubes became overgrown with contaminating organisms by 
the fortieth day, but in no case was there any cultural development of 
spirochetes. But examination of the portions of tissue showed that the 
spirochaetes were still present, having withstood the action of the other 
organisms ; and those portions that were kept at  57" C. from 8-30 days 
showed a great increase in the number of the spirochzetes ; and this was 
especially the case when the portions of tissue were brought into ascitic 
fluid and into gelatin with ascitic fluid and incubated at  37' C. 

By placing portions of skin or mucous membrane from non-syphilitic 
individuals in the test glasses, together with portions of syphilitic tissue, 
the authors demonstrated in several cases the transference of spirochEtes 
from the diseased into the healthy tissue. 

Direct Impression on Photographic Paper t o  Replace Drawings 
by Hand.S-M. Yegounow by the use of Velox paper obtains good 
shadow images, for which he details many obvious uses and advantages 
over drawings made by hand, especially in representing cultures on Petri 
dishes, ascertaining the contours of small objects, and acquiring measure- 
ments of colonies. 

* This subdivision contains (1) Collecting Objects, including Culture Pro- 
cesses ; (2) Preparing Objects ; (3) Cutting, including Imbedding and Microtomes ; 
(4) Staining and Injecting ; (5) Mounting, including slides, preservative fluids, etc. ; 
(6) Miscellaneous. 

t Centralbl. Bakt., l t e  Abt Orig. xlii. (1906) p. 666. 
1 Op. cit., 2te Abt. xvii. (1906) p. 412. 
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Lemco Litmus Broth.*-M. H. Gordon, in an investigation of the 
biochemical characters of Staphylococcus yidermidis albus, used the 
following medium as a test for acid production. The medium is of 
constant composition, but by the addition or omission of certaiu ingre- 
dients may be found suitable for other purposes. The chief advantage 
is the substitution of lemco for beef broth. Lemco 1 PA., pepton 1 P.c., 
sodium bicarbonate 0 - 1 P.c., carbohydrate or polyatomic alcohol 1 P.c., 
10 c.cm. per cent. aqueous solution of ordinary solid litmus, and 1 p . ~ .  
maltose. 

V I G C X E R ,  C.- Nouvel Appareil pour la Recherche et laRCcolte rapide dn Plankton. 
A ~ c h i v .  Zool. Exper et q h . ,  Notes et Revue, v. (1906) 

pp. x1ix.-lviii (6 figs.). 

(2) Preparing Objects. 

Examining the Thymus of Birds.?-C. Ciaccio fixed the thymus of 
fowls and pigeons in Bouin’s fluid (formol-picro-acetic acid) and in 
Ciaccio’s mixture (formol-chromo-acetic acid). The sections were stained 
with-(1) Heidenhain’s iron-hzematoxylin ; (2) Apiithy’s hsmatein I A, 
or Mayer’s hsmalum-both these stains were followed by eosin or picro- 
fuchsin ; (8) eosin and thionin or toluidin-blue. 

Studying the Spermatogenesis of Pyrrhocoris apterus.$-J. Gross 
examined both the larvae and imagines of Pyrrhocoris apterus, collected 
at various times of the year. The fixatives used were Flemming’s 
mixture and vom Rath’sfluid, with and without osmicacid. The sections 
were stained with iron-hzmatoxylin, and occasionally counterstained with 
eosin. As controls to the iron-hmnatoxylin, alum-carmine and bleu-de- 
Lyon and Flemming’s triple stain were used. The sections were from 
7‘5-5 p. 

Fixing and Staining the (Enocytes of Torymus nigricornis.§- 
R. Weissenberg first benumbed the animals with chloroform, and then 
immersed them for about 45 seconds in water a t  about 75”. The 
cuticula was then ruptured with a needle or scissors, after which the 
animal was immersed in Carnoy’s alcohol-chloroform-acetic acid fluid, or 
in Petrunkewitsch’s modification of Gilson’s mixture. Heat, however, 
was employed in connection with the latter fixative. Staining was 
effected with Delafield’s hsmatoxylin. It was found better to overstain 
and decolorise with acid-alcohol, and differentiate with ammonia or 
lithium carbonate. 

Fresh preparations were examined in physiological salt solution, or 
in the juices of the animal itself. For sectioning, the mastix-collodion 
method was used. 

Studying the Lams  of the Dragon-Fly.[l-Csroline McGill, when 
studying the hehaviour of the nucleoli during oogeneeis of the dragon- 

* Rep. Local Gov. Board, 1906, Appendix B, pp. 388-9. 
t Anat. Anzeig., xxix. (1906) pp. 597-600 (3 figs.). a !ool. Jahrb., sxiii. (1906) pp. 269-336 (2 pls.). 
9 loin. cit , pp. 231 68 (1 pl.). 

/ I  Tom. cit., pp. 207-30 (5 pls ). 
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fly, with especial reference to synapsis, used the larva: of Anax junius 
and Plathemis lydia. Fresh and preserved material was employed. 
Fresh material was examined in salt solution ; in this condition all the 
details can be clearly demonstrated, as in the fixed and stained egg- 
strings. For the finer details, sections were necessary, the material 
being fixed in Flemming’s or Gilson’s fluid. The abdomens of the larva: 
were opened while submerged in the salt solution; the ovaries were 
clipped off with fine scissors, and transferred promptly to the fixative. 
The stains used were Heidenhain’s iron-hematoxylin, Flemming’s triple 
stain, and the borax-carmin-methyl-green method of Obst. 

Demonstrating the Elastic Tissue of the Eye of Birds.*-E. W. 
Carlier bisected the eyes into anterior and posterior halves, and a.fter 
removal of lens and vitreous humour the anterior halves were placed in 
picro-corrosive formalin mixture (Mann). When thoroughly fixed, they 
were passed through upgraded alcohols, to benzol, benzol and paraffin, 
and finally pure paraffin. Radial sections, including all the coats of the 
eye-ball, were then made through the sclero-corneal junction, and after 
removal of the paraffin mere stained with Weigert’s elastic stain and 
mounted in balsam. 

(3) Cutting, including Imbedding and Microtomes. 

- Photoxylin as  an Imbedding Medium.?-Bindo de Vecchi finds 
that photoxylin dissolved in methylic alcohol forms an excellent im- 
bedding medium and is superior to celloidin. The procedure is as 
follows: (1) Immersion of the piece in absolute methylic alcohol for 
24 hours; (2) Immersion in 1 p.c. methylic-photoxylin for from 
24 hours to several days ; (3) Immersion in 5 p.c. methylic-photoxylin 
for similar period ; (4) Exposure under glass bell jar for short time, to 
allow evaporation of alcohol ; ( 5 )  Trimming of the block and fixing to 
piece of wood with thick gelatin solution ; (6) Exposure to air for 
about an hour ; (7) Immersion in 85”-90° alcohol until quite hard. 

Sticking Paraffin Sections on the Slide.$-K. Helly disseminates 
a device which he says never fails to cause the section to adhere by the 
water method. It consists in passing the perfectly cleaned slide two or 
three times through the flame from a Bunsen burner just before deposit- 
ing the section. 

Gelatin-formalin Method of Sticking Microscopic Sections to the 
Slide.-Olt $ makes his adhesive of 10 grm. gelatin which is dissolved 
in 100 c.cm. of water. The white of one egg is added to the mixture 
filtered. To the filtrate 10 c.cm. of 5 p.c. phenol is added. A small 
piece is liquefied on the blade of a knife and rubbed over the surface of 
a slide. Celloidin sections are then placed on the slide, and are mopped 
up and at  the same time flattened out by means of blotting paper. A 
strip of thin paper dipped in 10 p.c. formalin is placed over the section, 
and another slide on the top. In  a few seconds the celloidin sections 

* Proc. Scot. Micr. Soc., iv. (1906) pp. 70-92 (4 pls.). 
t Zeitsohr. wiss. Mikrosk., xxiii. (1906) pp. 312-15. 
5 Tom. cit., pp. 323-8. 

1 Tom. cit., pp. 330-1. 
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will have adhered to the underlay. Should special care be demanded 
the section may be placed for a few minutes in 10 p.c. formalin, or 
exposed to action of formalin vapour in a closed vessel. 

The further treatment of the sections is the ordinary one : there is 
no fear that the sections will fail to adhere. Paraffin sections are treated 
in a very similar way. Frozen sections are. also amenable to this fixation 
method. The sections are taken off the knife and transferred to a 
solution of the gelatin and water (1-lo), and then placed on a slide. 
The preparations are then exposed to the action of formalin vapour in a 
closed vessel. Afbr  at least one hour the preparations are immersed in 
10 p.c. formalin. The subsequent treatment is the usual for frozen 
sections. 

Similar devices have been suggested by Koninski" and by Bolton 
and Harris.t 

(4) Staining and Injecting.. 
Staining Bacteria in Sections.$-Saathoff advises the following 

method for staining bacteria in sections, whereby, in a blue and reddish 
stained tissue, the organisms are stained deep red, nuclear membrane and 
network appear blue, nuclear granules and protoplasm red. Methyl 
green 0.15, pyronin 0.5, 96 p.c. alcohol 5.0, glycerin 20, and 2 p.c. 
carbolic acid water to  100. Stain for 2-4 minutes, wash with tap water 
until the green colour changes to bluish red, mash in absolute alcohol, 
clear for few seconds in xylol, and mount in balsam. 

Carmin Staining of Glycogen and Nuclei.$-F. Best used celloidin 
sections, and did not remove the imbedding medium, as this pre- 
vented the glycogen from being dissolved out in water. The staining 
solution was composed of : carmin 1, potassium carbonate 1, calcium 
chloride 5 .  These ingredients were hoiled in 60 of water for some 
minutes, and when cold 20 of liq. ammon. caust. were added. The 
solution must be filtercd before use. 

Stain with Bohmer's 
hzematoxylin 01- hmnalum, and differentiate with hydrochloric acid 
alcohol. Then immerse the sections for 5 minutes in a mixture com- 
posed of 2 parts of the carmin solution, 8 of liq. ammon. caust., and 
:i of methyl-alcohol. Differentiate in absolute alcohol 80, methyl- 
alcohol 40, distilled water 100. Dehydrate in alcohol, and mount i n  
balsam. For staining nuclei, almost any preparation of carmin is more 
or less useful, but the following mixture is effective : carmin 2, ammon. 
chlorat. 4, lithinm carbonicum 1, distilled water 100. Boil, and when cold 
add liq. ammon. caust. 20. Keep in stoppered bottle, and add some 
thymol to prevent mouldiness. 
R O T H  I G ,  P.-Wechselbeziehung zwischen metachromatischer Kern- and Protoplas- 

mdarbung der Qanglienzelle und dem Wassengehalt alkoholischer Haematoxylin 
Iosungen. 

[Remarks on the difference of colour in  nuclei after treatment with hzma- 

Zcz t sch~ .  ' IUZSS. Mzkrosk., xxiii. (1906) pp. 316-18. 

For staining, the procedure was as follows. 

toxylin solution variously diluted with water.] 

_ _ _ _ _ _ _  ~- ~ _ _  ~ 

* bee this Journal, 1898, p. 686. 
1 Centralbl. Bakt., Ref., xxxviii. (1906) p. 777. 
f; Zeitschr. wiss. Mikrosk., xxiii. (1906) pp. 319-22. 

t Op. cit., 1903, 1'. 768. 
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(5) Xounting, including Slides, Preservative Fluids, &c. 

Filter Bottle for Mounting Fluids.-H. Taverner exhibited a t  the 
November Neeting, 1906, a small filter bottle (fig. 2 ~ ) ,  the special 
advantage of which is that volatile micro-mounting 
fluids can be filtered with or without heat, and 
without alteration in strength, as any vapour that 
may be given off is retained in the bottle. The 
apparatus consists of a bottle-shaped funnel which 
fits like a stopper into the neck O F  the lower bottle. 
In this funnel-stopper a tube is placed. and the 
surrounding space firmly packed with cotton or 
glass wool. The fluid to be filtered is placed in 
the upper bottle, care being taken that it does not 
reach the top of the Cnbe, which is for the purpose 
of allowing the air or vapour to pass from the lower 
to the upper bottle during filtration. The filter 
has been used for glycerin jelly, glycerin solutions, 
celluloid varnish, celloidin, benzol, balsam, etc. 

(6) Miscellaneous. 

Method for Differentiating Bloods.* - Pior- 
kowski, following on his observations that ox serum 
causes a coagulum with cow's milk, but with 
woman's milk has no reaction, finds that when Half actual size. 
hydrocele fluid, ascitic fluid, or human serum, is 
treated with human blood, after half au hour a red 
deposit occurs, a clot forms and the supernatant fluid remains clear ; 
other varieties of blood are dissolved in the human fluid. Using the 
sera of horses, cattle, and other animals, it was found that homologous 
bloods were coagulated, heterogenous bloods were dissolved. 

Improved Methods for Recognition of Blood and Seminal i3tains.t 
E. H. Hankin liasfourid that if a blood stain has been altered by putre- 
faction or drying it may, nevertheless, give the absorption bands of 
haemochromogen, even although the blood-colouring matter is in an 
apparently undissolved and insoluble condition. The suspected stain is 
cut ont and plunged into boiling water for a few moments. It is then 
placed on a slide and wetted with ammonium sulphide. It is examined 
under the microscope and the specimen is moved until the whole field of 
view is occupied by a portion of the colonrcd material. If this cannot 
be achieved with a low power the use of an oil irnmersion may be necessary. 
The eye-piece is then taken out and replaced by a microspectroscope. 
If the stain is of blood the two absorption bands of hsemochromogen 
will be seen. Should the bands not be visible, as may occur apparently 
owing to the effects of putrefaction, a drop of 10 p.c. fiolution of potassium 
cyanide should be allowed to fall on the stain. Two bands will a t  once 
develop resembling those of hsemochromogen, but situated a little nearer 
to the red end of the spectrum. 

FIG. 23. 

* Centralbl. Bakt., Ref., xxxviii. (1906) p. 752. 
t Brit. Med. Journ. (1906) ii , pp 1261 and 1843. 
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If the stain be on B v-eapon or piece of jewellery, it should first be 
wetted with ammonium sulphide. A small portion may then be scraped 
off with a knife and treated as above. 

I n  dealing with seminal stains the suspected stain is boiled for 
2 minutes in an aqueous solution containing tannin 4 p.c. and sulphuric 
acid 1 per thonsand. It is then washed for 2 minutes in a solution 
made by adding 1 part of saturated ammonia solution to 400 of xater. 
This is followed by immersion for 5 minutes in a solution containing 
1 in 10,000 potassium bicliromate and 1 in 1000 sulphuric acid. Next 
it is transferred for 2 minutes to a 2 p.c. solution of potassium cyanide. 
It is then rapidly washed in  distilled water, scraped, and teased up on a 
slide, dried, fixed by heat, and stained. 

Swift’s Sli t t ing and Polishing Machine for Rocks.*-Thisapparatus 
(fig. 24) is practically self-acting when once the material to be cut has been 

FIG. ‘24. 

placed in position. It is then only necessary to turn the handle, which 
carries either the slitter or the poli3hing lap. - The apparatus works a t  
considerable speed, which is effected by multiplying-gear fitted to the 
vertical shaft to which the handle is fixed. The ordinary gut-band is 
superseded by a fine endless chain, which is geared in such a way that it 
cannot be deranged. 9 fine-adjustment is fitted to the clamp which 
holds the sections, so that a specimen can be cut to any given thickness, 
thus enabling the sections to be cut so thin that they require little or no 
reducing upon the lap. The size of the apparatus is 24 in. by 124 in. 

Met allogr aphy , e t c.  
Liquid Crystals of Ammonium o1eate.t - F. Wallerant describes 

the peculiar optical properties of a layer of ammonium oleate compressed 
between a slide and a cover-glass. Under the influence of vibration 
portions of the turbid layer become transparent, then possessing a 
definite crystalline orientation. Ammonium oleate may exist in four 
polymorphic modifications. 

The Internal Architecture of Metals.$ - A  report of a popular 
lecture by J. 0. Arnold a t  the Royal Institution. Some metallographic 

* Swift a d  Son’s Catalogue, 1906, p. 28, fig. OG. 
t Comptes Hendus, cxliii. (1906) pp. 694-5 (1 fig.). 
; Nature, IXXT. (1906) pp. 43-5 (3 figs.). 
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questions were dealt with in an elementary manner. The formation of 
a eutectic network by the addition of a small percentage of bismuth to 
gold, the electrolytic decay of brass resulting in dezincification, the 
structure of steel, and the failure of steel by fatigue, were among the 
subjects touched upon by the lecturer. 

Crystallisation of Minerals.*-T. M. Lowry discusses Day and 
Shepherd's study of the crystallisation of the lime-silica series. Bmoug 
the iiyany difficulties which surround the determination of melting points 
of minerals arc the excessively high temperatures and the slowness with 
which many minerals attain equilibrium on change of temperature. The 
employment of the radiation pyrometer, and of iridium vessels (melting 
point at  least 600" C. above that of platinum), has rendered possible 
accurate work a t  very high temperatures. The equilibrium diagram 
given indicates the formation of two definitc compounds (CaSiO, and 
Ca,SiO,) and three cutectics. Silica, and the two compounds, are 
polpniorphous. 

Practical Applications of Microscopic Metallography in W0rks.t 
In  this paper, read at the Brussels Congress of the International Bssocia- 
tion for Testing Materials, H. le Chatelier gives a comprehensive and 
somewhat lengthy review of the subject. The paper is divided into 
sections as follows : (1) Examples of practical application-three striking 
instances are given. (2) Information furnished by microscopic examina- 
tion, bearing on (a )  chemical composition, ( b )  structure, ( c )  deformations. 
( 3 )  Rays  in which metallography may be employed in works, (a) for the 
regular control of manufacturing operations, ( b )  for research with a 
particular object in view, ( c )  for research of a more indirect and general 
nature. (4) Particular industries in which metallography is of value. 
( 5 )  Cost of metallography. Numerous examples are given, fully illus- 
trated by photo-micrographs. 

Quenching of Steel.$-P. Lejeune describes a method of studying 
the rate of cooling of large pieces of steel in quenching. The Saladin 
method of recording differences of temperature is used. Two thermo- 
couples are inserted in the sample (a cylinder 5 cm. by 5 cm.), the junc- 
tion of one being at  the centre, that of the other midway between centre 
and surface. By means of suitable connections of these couples to 
galvanometers, the actual temperature of the centre, and the diff ercnce 
of temperature between the two points are recorded. A resistance 
furnace with carbon as the resistor was used for heating the samples. 
The author gives some curves he has obtained. 

Some Obscure Points in the Theory of Cementation.$- Partiot 
indicates the wide range of application of case-hardening, and suggests 
that researches on the following lines will give results of practical value : 
(1) Determination of the laws giving the depth of penetration as a 
function of time and temperature ; c2)  study of cementing media and 
" anti-cements " (substances which prevent or retard cementation) ; ( 3 )  

See also Journ. Amer. Chem. 
SOC., xxviii. (1906) pp. 1089-1114. 

* Nature, lxxv. (1906), pp. 112-3 (1 fig.). 

t Rev. MQtallurgie, iii. (1906) pp. 493-517 (36 figs.). 
3 Tom. cit., pp. 528-34 (8 figs.). 5 Tom. oit., pp. 535-40. 
Feb. ZOth, 1907 I 
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study of the causes of crystallisation causing brittleness, dereloped by 
cementation ; (4) study of deformation caused by cementation, appearing 
either after that operation or after the subsequent quenching. 

The Composition of the Eutectic Copper-Copper Oxide.*-E. Heyii 
defends the accuracy of his statement that the eutectic contains i3.5 p.c. 
oxide. With 5 p.c. oxide (the eutectic composition given by Dejean) 
the alloy is clearly hyper-eotectic. This is shown by the distinct segre- 
gation of a 5 p.c. alloy-a pure eutectic shows no segregation. The 
author suggests that Dejean's high results are due to faulty samplinq of 
the ingots for analysis. 

Fournel's Researches and the Lower Limit of A 2.t-F. Osiiiond, 
reniarking oii the difficulty of determining the temperature a t  which, on 
cooling, the magnetic transformation of iron ends, indicates the bearing 
of Fournel's results (embodied in two papers here given in fall) on 
the question. Fournel determined the critical points by measuring 
electrical resistance throughout the ranqe of temperature. Osmond 
considers that, in the curves showing relation between resistance and 
temperature, the point a t  which the curve ceases to be a straight line 
rnilrks the lower limit of the range A 2. This temperature varied from 
X t X ) O  C.-IOO" C. in the steels used in Fournel's investigations. Osmond 

contained in iron a t  different temperatures. 
Nickel-Silicon Steels.$--,% further instalnient of L. Guillet's H ork 

on quaternary steels. Forty-nine alloys, prepared to sho-iv the effect 
of increasing amounts of silicon on the three classes of nickel steels 
(pearlitic, martensitic and y-iron) were subjected to exhaustive micro- 
scopic examination and were tested mechanically. The:results appear to 
agree substalitially with the deductions drawn from the author's researches 
on nickel steels and silicon steels, subject to the following modifications. 
(I) The addition of silicon tends (a)  to hinder the formation of iuarteiisite ; 
( b )  to cause ii y-iron nickel steel near the border of the inarteiisitic class 
to become martensitic ; (c) t o  increase tlie niaxiinuni stress and elastic 
limit, and diminish elongation and resistance to shock, of pearlitic steels. 
Size of grain is diminished j (d) to iiiiprove the mechanical qualities of 
?:iron steels by raising the maximum stress ; ( e )  to raise the position 
oi the thermal critical points. (2) The presence of nickel tends (a)  to 
counteract the effect of silicon in causing graphite separation, both in 
the original condition and after annealing a t  900" C. ; ( b )  to cause 
graphite to he more readily separated in high carbon than in low carbon 
steels. White areas visible in y-iron steels of sufficiently high silicon 
content appear to be a silicide of iron or nickel. Some of the steels 
containing large amounts of nickel and silicon show extraordinarily 
complex micro structures. The addition of more than 2 p.c. silicon to 
nickel steels does not appear to offer any advantages. 

Etching Reagents for Steel.§-Kourbatoff states that failures met 
with in using one of his etching solutions have been due to the employ- 

Tiws a diagram showing the proportions of tlie a, p and y niodific a t' lolls 

* Rev IIPtallurgie, iii (1906) pp. 543-4. 
t Tom cit., pp. 551-7 (3 figs.). 
3 Tom. cit , pp. 558-77 (19 figs.) 
5 Tom cit., p. 645. 

See also this Journal, 1905, p. 516. 

See also this Journal, 1905, p. 392, and 1906, p. 635 



ZOOLOGY AND BOTANY, MICROSCOPP, ETC. 115 

ment of acetic acid instead of acetic anhydride in its preparation. He 
gives the exact mode of making up the reagent, as follows. Two separate 
solutions are prepared. (1) 4 p.c. of nitric acid in acetic anhydride ; 
(2) A mixture in equal parts of the three alcohols, methyl, ethyl, and 
iso-amyl. Immediately before use, 1 part of (1) is added to :< parts 

The Brine11 Method of Hardness Measurement at  the Brussels 
Congress.*-The papers read at  Brussels on this method of testing, now 
assuming considerable importance, are suminarised by H. le Chatelicr : 
(I) Influence of variation in diameter of ball, and in pressure. If H is 
the hardness number obtained under the standard conditions (ball 
10 mm. diameter, pressure :3000 kg.), H rlp the hardness number given 
with ball diameter d and pressure p ,  thcn- 

of ( 2 ) .  

( 2 )  Degree of accuracy obtainable-the error should not exceed 0.5 
p.c. ; ( 3 )  Relation between hardness number and maximum tensile 
stress. For nearly all classes 
of steel the tenacity may be calculated within 5 p.c. by multiplying the 
hardness number by a coefficient depending on the kind of steeI. The 
coefficients given by different workers and for different material vary 
from 0.344 to 0.376 ; (4) Hardness tests by impact, and the possibility 
of substituting hardness for tensile tests, are considered. 

Alloys of Zinc and 1ron.t--9. Wologdine prepared alloys con- 
taining up to 9 . 5  p.c. iron by dissolving iron in molten zinc. By 
heating an alloy containing 8.5 p.c. iron at  1000" C., a residue with 
42 p.c. iron was obtained. The etching reagents giving the best results 
for microscopic examination were a 5 p.c. solution of iodine in absolute 
alcohol, and a lead chloride solution. With 0 * 07 p.c. iron well marked 
crystals of a hard constituent were detected. With 8 p.c. iron the alloy 
consisted wholly of this crystalline constituent. By dissolving out the 
excess of zinc in a 7 . 1  p.c. alloy with lead chloride solution the con- 
stituent was isolated and found to contain 8 .14  p.c. iron. It appears to 
be FeZn,,. A freezing point curve is given for the system for the 
range 0 to I d  p.c. iron, showing a maximum at 8 p.c. of 750" C. Tbe 
melting point of zinc appears to be raised by smallest additions of iron. 
Zinc and the compound FeZn,, do not give solid solutions. 

Constitution of Hardened and Tempered Tool Steels.$-E. H e p  
and 0. Bauer, investigating the nature of troostite and sorbite, quenched 
small pieces of a eutectoid steel (carbon 0.95 p.c.) at  !)(loo C. These 
were then heated at  different temperatures and for various lengths of 
time and again quenched. The hardness of each piece was measured by 
the Martens sclerometer, and the rate of solution in dilute sulphuric 
acid determined. The carbon condition was determined by dissolving 
in 10 p.c. sulphuric acid in absence of air, and estimating carbon 

This important point is fully considered. 

* Rev. 1\;16tallurgie, iii. (1906) pp. 689-700. 
t Tom. cit., pp. 701-8 (7 figs.). 
$ Stahl und Eisen, xxvi. (1006) pp. 778-84, 915-23, 991-7 (49 figs.). 

I:! 
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(1) escaping as gas (hardening carbon), ( 2 )  left as carbide, (3) left as free 
carbon, denoted by Heyn as Cf. The maximum amount of carbon 
existing in this state was found in the sample heated a t  400” C. The 
authors’main conclusions are :-( 1) The transformation of martensite into 
pearlite by letting down a hardened steel is not continuous ; a definite, 
well characterised intermediate phase is passed through. The name 
‘@ Osmondite ” is proposed for this constituent. ( 2 )  Osmondite has the 
highest solubility in dilute sulphuric acid. On solution in sulphuric 
acid it gives the highest yield of free carbon. (3) On etching with 
alcoholic acids, osmondite gives the darkest colour, as it is the separation 
of this free carbon which colours the sample. (4) Quenching, rapid or 
slow, is equivalent to perfect supercooling to pure martensite, followed 
by more or less tempering. The extent of the letting down depends on 
the rate of cooling. According to the authors, the order of transition is 
martensite, troostite, osmondite, sorbite, pearlite. 

He suggests that the iron of 
osmondite may be identical with Beilby’s hard phase. He considers 
that the properties of quenched steel may be due to all of the three 
following causes :-(I) Retention of the carbon in the state of hardening 
carbon ; ( 2 )  partial retention of the iron in an allotropic modification ; 
( 3 )  hardening by deformation caused by change in volume. Osmond 
then gives definitions of the constituents of steel, having regard to 
Heyn’s results. 

The original papers should be consulted for a complete account of 
the experiments leading to the remarkable conclusions here outlined. 

Iron-Carbon Al1oys.t-P. Goerens discusses the equilibrium diagram 
of the iron-carbon system, corrected by Roozeboom from the results of 
Carpenter and Keeling. Heyn’s view that all iron-carbon alloys tend to 
decompose finally into iron and carbon, and that the presence of cementite 
is due to supercooling, is supported by the author’s experiments on three 
alloys, A, B and C. They were prepared from Swedish iron and sugar- 
carbon, A contained 3.95,  B 4 .5 ,  C 4 .8  p.c. carbon. They were cast 
in thick-walled iron moulds, to give rapid solidification and cooling. 
Microscopic examination showed that A was martensite-cementite eu- 
tectic plus a little excess martensite, B was practically pure eutectic, 
C was eutectic plus a little excess cementite. I n  molten solutions the 
carbon exists as carbide. B 4.7 p.c. alloy was cooled in a manner to 
give incipient graphite formation. It consisted of martensite-cementite 
eutectic with areas of excess martensite through which ran veins of 
graphite. The author elaborates a theory, according to which cementite 
is formed on solidification, decomposing, if sufficient time a t  a high 
temperature be allowed, yieldiiig graphite. Remarkably clear photo- 
micrographs support the author’s conclusions. 
CLARAGE, E. T.--The Manufacture of Tool Steel. 

DOERINCKEL,  F.-Alloys of Thallium with Copper and Aluminium. 

F. Osniond discusses this paper.* 

English Meclzanic, lxxxiv. (1906) pp. 372-4. 

Zeitsclw. Aizorg. Chem., xlviii. (1906) pp. 185-90 (2 figs.). 
- - _ _  ____--_____ 

* Rev. &Etallurgie, iii. (1906) pp. 621-32 (7 figs.). 
t Tom. cit., pp. 175-86 (15 figs.). 
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